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1. Introduction

1.1. Dedication to Professor Robert W. Taft
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This evaluation of gas basicity and proton affinity data is

whose re-

search led to the early determination of an extensive scale of
gas-phase basicity data. The existence of this comprehensive
body of internally consistent. interlocking experimental mea-
surements in a very real sense made it possible to tie together

and evaluate data from a wide variety of sources generated
by various experimental techniques. We are indebted to Pro-
fessor Taft for pioneering this tvpe of research. and for dem

onstrating its scientific interest and importance.
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1.2. Background

This publication is an update and revision of the evalua-
tion of the scale of gas phase basicity/proton affinity data
carried out in this laboratory, and published in 1984." Prior
to its appearance, there had been a number of reviews of the
field”* and two unevaluated compilations,”'° but no single
reference had presented a comprehensive collection of data
on gas phase proton affinities evaluated for internal consis-
tency. the 1984 evaluation has been proven to be suffi-
ciently useful that it is still widely cited, and current publi-
cations often compare new data to data in the proton affinity
scalc as prescnted there (the so-called ‘*“NBS (National Bu-
reau of Standards) Scale’’). However, in the intervening
years, a large amount of new data has appeared in the litera-
ture. so the so-called ““NBS Scale’ is seriously out-of-date,
missing data for about 900 compounds. In addition, recent
studies include several seminal publications, both experi-
mental and theoretical, which present information indicating
that portions of the scale as presented in the 1984 publication
are incorrect, and therefore in need of re-evaluation.

1.3. Definitions

The gas basicity and proton affinity of a species (mol-
ecule, radical, or atom), M, are defined in terms of the hy-
pothetical gas-phase reaction:

M(g)+H"(g)—MH"(g). (1)

The gas basicity of M at temperature T, GB(M,T), is the
negative of the Gibbs free energy change for this reaction:

GB(M.T)=—AGY (7). 2)

Thermochemical quantities having a subscript Rn followed
by an integer means that the quantity is associated with the
reaction or process indicated by the integer. The proton af-
finity. PA(M, 1), 1s the negative of the corresponding en-
thalpy change:

PA(M.T)=—AHY (T)
=ANHOUM.T)+ A\ HOH™.T) - AHYMH™.T).
(3)

The corresponding entropy change can be expressed in terms
of absolute entropies of the species involved:
ASp(TI=SYMH™.T) = SYM.T)-SYH™.T) 4)

=AS(M.T1=S"H™.T). (5)

where AS(M.T) is defined as the entropy of protonation of
M:

ASUMTI=S"MH™.T1= S"(M.T). (61

Since the defining process s understood to always involve
gaseous species. the phase designations for the species indi-
cated in reaction (11 are dropped when indicating those spe-
cies in thermochemical quantities. The relationship between
gas basicity, proton affinity and entropy of protonation is
obtained by combining Egs. 124 (31 and (3) 10 give
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GB(M,T)=PA(M.T)+ T[AS (M. T)—S°(H",T)].
™

2. Sources of Proton Affinity/Gas Basicity
Data

Most of the published data on gas phase basicities/proton
affinities of molecules are derived from measurements which
lead to relative scales of basicities/proton affinitics, but do
not provide absolute values for these quantities. Absolute
values are assigned to the entire relative thermochemical
scales using data for molecules whose position in the relative
scale has been established, and for which absolute values of
enthalpies of formation of both M and MH™ are known from
other measurements. Thus the evaluation of the basicity/
proton affinity scales has three components: (1) an evalua-
tion of the thermochemical data leading to the scale of rela-
tive gas basicities; (2) an evaluation of measured entropy
changes for proton transfer reactions, or an estimation of
entropy changes for species for which experimental data are
not available, followed by the generation of the scale of rela-
tive proton affinities, and (3) the evaluation of data leading to
the assignment of absolute values to the scales. Before de-
scribing the evaluation of these scales, we first describe
briefly the methods by which absolute values of proton af-
finity and relative values of gas basicity are obtained.

2.1. Absolute Proton Affinity Values
2.1.1. lonization Threshold Measurements

Experiments in which the enthalpy of formation of MH™
is determined lead directly to values for the proton affinity
when combined with the value for the enthalpy of formation
of the corresponding neutral molecule, M. If MH is a suffi-
ciently stable species that it can be introduced into a2 mass
spectrometer or be generated in situ, or if MH™ is formed as
a product ion from the fragmentation of some larger molecu-
lar species, absolute values for the enthalpy of formation can
be obtained. either by determining the ionization energy of
MH:

MH—MH " +e” (8)

or the appearance energy of MH™ from a larger molecule,
MNH:

MNH—MH" +N+e"~. - 9

Since the thermochemical scales provide data on relative
proton affinities, it is necessary to assign absolute proton
affinity values to the entire scale. This is only possible if an
absolute proton affinity can be reliably assigned to one or
more molecules in the scale. Absolute values for proton af-
finities can be denved from k£q. (3} by simply inserting avail-
able values for enthalpies of formation of Mtg). MH (g},
and H7(gy when these are all known. Unfortunately. there
are relatively few species for which this is possible.

Enthalpies of formation of all relevant species are known
tor the lower members of the homologous series when M is
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an olefin and MH* an alkyl ion. For this reason, the proton
affinities of ethylene. propene, and isobutene have often been
used as the basis for assigning absolute values to the proton
affinity scale,' and were considered to be reliable anchors.
However, as will be discussed below, new results indicate
some changes are necessary; for example, the accepted value
for the enthalpy of formation of the tert-butyl cation has
changed based on new measurements, and the positions of
ethylene and propene in the basicity scale are not necessarily
as well established as previously thought.

2.1.2. Absolute Values of Proton Affinities from Theoretical
Calculations

It has been shown that standard ab initio molecular orbital
calculations at the G2 level of theory'! consistently yield
values of proton affinities within 10 kJ mol ™" of experimen-
tal values, which is usually within error limits of the latter. In
a recent paper, Smith and Radom'? reported computed pro-
ton affinity values for 31 molecules over an energy range of
about 500 kJ mol ™, that is, values that effectively spanned
most of the experimental scale reported from equilibrium
constant determinations. Further work by East, Smith and
Radom'? provides a set of theoretically predicted values of
entropy changes associated with protonation of these mol-
ecules. In view of the difficulties in pinning down values to
be assigned (o species in an experimentally derived thermno-
chemical scale (which may display ‘‘shifts’’ over time, for
various reasons discussed elsewhere in this paper), the data
from these papers provided an invaluahle guide to the evalu-
ation of the proton affinity data presented here.

2.2. Relative Gas Basicity/Proton Affinity Values

2.2.1. Gas Phase Equilibrium Constant Data

Most of the data presented here are based on measure-
ments of the equilibrium constants of gas phase proton trans-
fer reactions between M and a reference species, R, at a
single temperature:

RH™+M=MH" +R. (10)
where:
—R,T In Kppyn= AGRu10= AH R0~ TASRppe (1D

and R, is the universal gas constant. The equilibrium con-
stant for reaction (10) is obtained from a mass spectrometric
observation of the relative abundances of the ions. RH™ and
MH ™. in a mixture of compounds R and M of known com-
position:

Koo ={LMH™ J[RH J{[RYIMT). (12)

When the ratio of ions is observed under conditions such that
thermodynamic equilibrium has been attained. the resulting
value for the equilibrium constant of reaction (104 directly
provides a value for the Gibbs tree energy change of reaction
at temperature 7. We note that reaction (104 can be resolved
into reaction (1) and an analogous process tn which M is
replaced by R namely:

R(g)+H"(g)—RH"(g). (13)

The gas basicity, proton affinity and protonation entropy of
R in reaction (13) are similarly defined as for M in Egs.
(2)-(7) in which M is replaced by R. Then, the Gibbs free
energy change of reaction (10) is equal to the relative gas
phase basicities of compounds R and M, AGB(M,R,T), at
the temperature 7, i.e.,

—~AGY,(T)=GB(M,T)—GB(R.T)=AGB(MR,T).
(14)

Scales of relative gas phase basicities derived from equilib-
rium constant determinations can lead to a quantitative scale
of relative proton affinities, APA(M.R), only if the entropy
change of reaction (10), or the relative protonation entropy,
AASP(M,R), is known or can be reliably estimated.

—AHp 0=PA(M,T)—PA(R,T)=APA(MR), (15)

ASR10=AS(M.T)—AS(R,T)=AAS (MR). o
16

The reader should note that the definitions of relative proton
affinities and relative protonation entropies do not show an
explicit temperature dependence, even though the quantities
involved in their definitions do show such explicit depen-
dence. Unlike relative gas basicity, relative proton affinities
and relative protonation entropies are quite temperature in-
dependent; more about this feature is explained in Section
2.3.

Some of the data available and presented here are based on
measurements of Kg,;o Over a range of temperatures. When
such data are treated in a van’t Hoff manner, i.e.. when
In Kggo is plotted against 77!, then values of AHY,, and
AS%.1o can, in principle, be derived directly from the slope
and intercept of the fitted line, respectively,

In Kra1o= = AH gy o/ RT+ASR 1o/ R, - (17)

In the van't Hoff treatment, the values of AHp, o and ASY, |,
are considered to be constants over the temperature range for
which Ky, o is measured (see Sec. 2.3.).

In the 1984 evaluation,' proton affinity values were de-
rived from the scale of gas basicities using calculated en-
tropy changes derived from standard statistical mechanics
treatments. In most cases, the estimates were based on the
simplifying assumption that the protonation entropy of M in
reaction (1) can be approximated adequately by the tempera-
turc independent cxpression:

AS(M)=R, In[ o(M)/ciMH™)]. (18)

where o{M) and a(MHT™) are the rotational symmetry num-
bers of M and MH ™.

For the present evaluation. extensive thermochemical lad-
ders from two laboratories™*™'® were available which in-
cluded determinations of equilibrium constants over a range
of temperatures. i.e.. which included entropy change deter-
minations. However. as discussed below in the description of
the evaluation procedures. there was poor agreement be-
tween the entropy change measurements from different fabo-
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ratories: this was taken as an indication that inherent experi-
mental problems make such determinations unreliable.
Therefore. instead of using the (inconsistent) experimental
data directly, or resorting to the use of Eq. (18), a procedure
was adopted which incorporates an analysis of the data for
the entire thermochemical ladder at different temperatures,
and the imposition of a requirement that the entropy changes
be reasonable and internally consistent.

Most measurements of proton transfer equilibrium con-
stants have been carried out using one of three types of mass
spectrometers which operate in very different pressure re-
gimes: an ion cyclotron resonance spectrometer”(a) (ICR,
~107* Pa, 1Torr=133.3224Pa), a high pressure mass
spectrometer'’® (HPMS, 100-1000 Pa), or a flowing
afterglow'”"® apparatus (FA, 100—1000 Pa). Questions have
been raised about whether thermodynamic equilibrium is in
fact attained at the low pressures of an ICR experiment (in
spite of the long reaction times employed); the generally
goud agreement between thermochemical scales determined
through ICR experiments and those from higher pressure
HPMS and FA measurements argues in favor of the validity
of the ICR scales.

2.2.2. Relative Gas Basicities from Bracketing Experiments

In some cases, measurements of proton transfer equilib-
rium constants are difficult or impossible. This happens
when M is an unstable molecule, or in systems where MH™
undergoes fast reactions with M, or a reaction other than
proton transfer with R, see reaction (10). In these cases, up-
per and lower bounds of the basicity can usually be esti-
mated through the technique known as ‘‘bracketing.’”’ The
ion MH" is reacted with a series of molecules, R; and R, in
reactions (19) and (20), and the occurrence or nonoccurrence
of proton transfer is noted:

MH™+R,—no proton transfer, (19)
MH™ +R,—R,H* +M. (20)

Under the assumption that proton transfer will be observed
only if the reaction is associated with a negative value of the
Gibbs free energy change. the basicity of M is taken to be
between the basicities of R, and R,. Note that since it is the
Gibbs free energy change that determines whether proton
transfer occurs. the quantity that is bracketed is the gas ba-
sicity and not necessarily the proton affinity.

Results obtained from bracketing experiments are gener-
ally less reliable than those obtained from other types of
experiments because of numerous possible complications.
For example. exothermic proton transfer reactions sometimes
do not oceur if there is an energetically favorable alternate
channel open to the reactants. If there are several isomeric
structures of the species involved in reactions (19) or (20).
the observed proton transter reaction may be accompanied
by « rearrangement of those species in the reaction complex
1o more stable structures: in this case. the observed "“brack-
eting” does not reflect the thermochemistry of the expected
proton transfer reaction.

J. Phys. Chem. Ret. Data, Vol. 27, No. 3, 1998

2.2.3. Relative Proton Affinity Data from the “Kinetic Method”

Another often-used approach is based on the observation
of the collision-induced dissociation of proton-bound dimer
ions, here written as M-H™-R, formed in association reac-
tions:

M-H"-R—MH"+R 2n
—RH"+M. (22)

A semi-quantitative relationship‘s‘19 between the ratios of the
two product ions and the relative proton affinities has been
developed, and can be used to derive relative proton affinity
values of M and R provided the entropy changes associated
with processes (21) and (22) are similar. Clearly, the ratio of

. rate coefficients for reactions (21) and (22) is equal to the

ratio of the product ions, [MHTJ[RH™] Applying an
Arrhenius-type relationship to each of the unimolecular de-
compositions yields

I“{[MH+]/[RH+]} = I"{knnm /kanz}
=(Era2— Ern20) /R, (23)

where the E’s are the activation energies of the reactions,
and the familiar frequency factors or A factors cancel out if
the entropy changes for reactions (21) and (22) are similar. If
it is assumed that the reverse of reactions of (21) and (22)
occur with no activation barriers, then Epg;0— Egpy
= APA(M,R), which can be substituted into Eq. (23), yield-
ing

in{[MH*J[RH* }=APA(M,R)/R,T. (24)

Measuring and plotting the ratio in Eq. (24) against the pro-
ton affinities of a series of reference molecules, R, results in
a straight line if the temperature is effectively constant. The
proton affinity of M is determined from where the line inter-
cepts the PA axis. The value of PA(M) determined by this
method depends on the PA values used for each of the ref-
erence bases, R, which are being re-evaluated. For this rea-
son, data obtained by this method are tabulated in this com-
pilation as if they were *‘bracketed”’ by the PA values of the
nearest bases below and above where the plotted line crosses
zero.

2.2.4. Relative Gas Basicity/Proton Affinity Data from the
“Thermokinetic Method”

Still another approach developed recently to determine gas
basicity or proton affinity information uses a correlation ob-
served between the measured reaction efficiency (RE} of a
process like reaction (25) and the corresponding Gibbs free
energy change20

MH*+B—M+BH". (25)
The observed correlation is expressed as

~ () , —
RE=kpyas/keoi=[1 ~expl AG s + AG/R,T] ™,
(26)
where kg,as and kg are the experimental and collision®' rate
coefficients. respectively. for reaction (25), AGYas is the
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standard free energy change and «_\ij is an ‘‘apparent’’ en-
ergy barrier for reaction (25). Substituting GB(M,T)
—GB(B,T) for AGY s into Eq. (26) yields:

RE=(1+exp{[GB(M,T)—GB(B,T)+~AG 1/R,T}) .
(27)

By measuring and plotting the reaction efficiency of MH™"
with a series of bases, B, of known gas basicity, the gas
basicity of M, GB(M,T), can be evaluated.

This method appears to be well suited to the study of
unstable or labile molecules, M, but whose protonated ions,
MH™, can be generated from a suitable precursor and whose
reactivity with a series of bases can be measured. An ex-
ample is the recent measurement®® of the proton affinity of
the imine CH,=NH. This molecule is not stable enough to
permit an equilibrium type measurement but its protonated
ion, CH,=NH, , could be generated in the gas phase by

a-cleavage of amine radical cations according to:
CH3CH2NH'2+—>CH2:NH2++CH3- (28)

Clearly, values for GB(M,T) obtained by this correlation
depend upon values used for the gas basicities of the series
of reference bases, which are being re-evaluated here. As the
values for the reference bases change, GB(M,T) must be
re-determined from a plot of Eq. {27). For this reason, data
obtained by this method are tabulated in this compilation as
if they were bracketed by the GB values of the nearest bases
below and above that of M.

2.2.5. Other Sources of Relative Proton Affinity Data

Quantitative information about relative proton affinities
has also been obtained through the determination of the en-
ergy barrier associated with endothermic proton transfer re-
actions through an Arrhenius treatment of the temperature
dependence of the rate coefficients. Also. determinations of
the equilibrium constants of association reactions:

AH™+B—ABH" (29)

can give values for enthalpies of formation of the product
ion, ABH™. provided the enthalpies of formation of AH™
and B are known: if the enthalpy of formation of AB is also
known. its proton affinity can be derived.

2.3. Remarks Concerning Temperature Dependence
of Proton Affinities and Protonation Entropies

The experimental determinations of proton affinities and
protonation entropies that are derived from equilibrium pro-
ton transfer measurements were performed at various tem-
peratures mostly at or above 298 K and below 700 K. A
valid guestion may be how do absolute proton affinities and
protonation entropies vary with temperature. Differentiating
Eqg. (31 with respect to tlemperature gives

APANI T = = aAH /6T

= C,(H‘3~(‘;‘|NI)—CfoIH o (30

I

where the C’s are the molar heat capacities at constant pres-
sure of the parenthetically indicated species. At room tem-
perature and above, C p(H’) is assumed to have the classical
value of (5/2)R,., while CP(MH') will be close to but
greater than CP(M). Thus, the difference in absolute proton
affinity of M at 298 and 600 K will be less than 6.2 kJ mol ™'
but still a nontrivial temperature dependence.

The relative proton affinities, APA(M,R), of a pair of mol-
ecules M and R in reaction (10), or the enthalpy change of
reaction (10), is essentially temperature independent, i.e.,

_AHgnlO(Tl)=PA(M-T|)_PA(R,TI)
=~ _AHgnIO( T,)
=PA(M,T,)— PA(R,T1). (31)

This follows from what was found above about the tempera-
ture dependence of an individual molecule. but can be shown
more formally by differentiating Eq. (15) with respect to
temperature

JAPAM.RY T=—dAHY, o/ 0T
=C,(RH")+ C,{(M)~ C,(MH*)— C,(R)
(32)

and noting that because of the structural similarities of reac-
tants and products the heat capacity terms of Eq. (32) will
essentially cancel to zero. When a relative proton affinity is
derived from a van’t Hoff analysis of a proton transfer equi-
librium over a suitable temperature range, it is safe to assume
that AH?{MO is independent of temperature over that range.
The above discussion suggests that the temperature indepen-
dence of AHY,,, can be safely assumed throughout the range
298 K= T=<600 K. This feature is actually a generally ob-
served phenomenon for reactions in which the number of
reactants and products is the same, as is the case for proton
transfer reactions. Similar considerations also apply to rela-
tive protonation entropies, IL.c.,

ASpaio(T1)=AS,(M.T|)~AS(R.T)
~ASgn10(T2)
=AS(M.T5)—AS(R.Ty).  (33)

This is the reason that the relative proton atfinities
[APA(M.R)] and relative  protonation  entropies
[.\ASP(M.R)]. defined by Eqgs. (15) and (16), are not written
as being explicitly temperature dependent. Thus, in those
instances where this evaluation relies on relative proton af-
finity data that are derived from a van't Hoff analysis [Eq.
{17)] over a temperature range that may be far removed from
298 K. within the uncertainty of such measurements, it is
considered appropriate to apply the derived relative proton
affinity to the 298 K PA value of molecule R to deduce a 298
K PA value of molecule M according to Eq. (15). Likewise
for the relative entropy of protonation. In this evaluation. the
proton affinity scale uses as its primary anchor point the 298
K proton affinity value for NH;. In Table 1. which lists the

1 Phye Chem Ref Nata Vnl 27 Nn 2 1008
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TABLE A. Bases whose proton affinities were determined absolutely or de-
rived from the procedure described in Sec. 5

Base Reg. No.  GB(298)'  PA(298)  AS,(298)°
(CHy);N 75-50-3 918.1 948.9 56
pyridine 110-86-1 898.1 930.0 2.0
(CH;),NH 124-40-3 896.5 929.5 -20
C,H;NH, 75-04-7 878.0 912.0 -5.1
CH,NH, 74-89-5 864.5 899.0 -7
NH, 7664-41-7 819.0 853.6 ~6.4
CH,CO 463-51-4 793.6 825.3 24
(CH,),CO 67-64-1 782.1 812.0 8.7
(CHy),CCH,  115-11-7 775.6 802.1 20.0
(CH,),0 115-10-6 764.5 792.0 16.5
C,HCN 107-12-0 763.0 794.1 47
CeHsCH, 108-88-3 756.3 784.0 16
CH,CHCN 107-13-1 753.7 784.7 4.9
HCOOCH, 107-31-3 751.5 782.5 5.0
CH;CN 75-05-8 748.0 779.2 43
CH;CHO 75-07-0 736.5 768.5 L5
CI1;,011 67-56-1 724.5 754.3 9
CH,CHCH,  115-07-1 722.7 751.6 12
CH,0 50-00-0 683.3 712.9 9.5
H,S 7783-06-4 673.8 705 43
H.O 7732-18-5 660.0 691.0 5.0
cs, 75-15-0 657.7 6819 2
CH,CH, 74-85-1 651.5 680.5 iLs
co 630-08-0 562.8 594.0 42
co, 124-38-9 515.8 540.5 26

*In units of kJ mol ™",
®In units of J (mol K)~".

evaluated gas basicity, proton affinity and protonation en-
tropy of each molecule considered, all these quantities are
therefore referred to a temperature of 298 K. If, however, the
present evaluation is used to compute a value of
AH{MH",T) using Eq. (3) at a temperature different than
298 K, the above mentioned temperature dependence of the
proton affinity of M will have to be considered.

3. Evaluation of Absolute Proton Affinities
from lonization Threshold Measurements

The proton affinity of a species, M. can be determined
absolutely if all of the enthalpies of formation indicated in
Eq. (3) are known. Values of AH{(M.298 K) are reliably
known tor a number of species, M, as well as the proton’s
enthalpy of formation [AH{H™.298 K)=1530kJ mol~'].
Values for AH{MH7™.298 K) are known for a much smaller
set of MH™: they are mainlv derived from ionization thresh-
old measurements according to reactions (8) or (9). Here in
Sec. 3 1s a description of experiments that lead to values of
AHUMH™.298 K and thus to absolute values of PA(M, 298
K1 for ten molecules that are independent of equilibrium
thermochemical scales and depend only on auxiliary thermo-
chemical data for precursor and product molecules. i.e.. for
the MNH and N species in reaction (9). respectively. In all
cases in this section, the most recent and reliable values of
the auxiliary data are used. which may differ from that used
in the original papers. The absolute proton affinity values for
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these 10 compounds, along with their gas basicities and en-
tropies of protonation, are summarized in Table A. Table A
also contains the same data for 15 other molecules whose
values have been evaluated by the procedure described in
Sec. 5.

3.1. Ketene: CH,CO

The PA(CH,CO) is defined by the enthalpy change of the
reaction:

CH,CO+H*—CH,;CO". (34)

Traeger et al.,” have measured appearance energies for the
acetyl cation, CH;CO™, formed by photoionization of a se-
ries of methyl ketones and have dectermined an cnthalpy of
formation for the acetyl cation as AHY(CH;CO*,298 K)
=(657.0=1.5) ki mol™!. Taking AH°(CH,CO,298 K)**
=(—47.7+2.5) kI mol™! yields PA(CH,CO0,298 K)
=(825.3+3) kI mol™" and is the selected value for this
evaluation.

For comparison, Smith and Radom'? have calculated a
298 K PA value for ketene as 825.0 kJ mol !, indistinguish-
able from the photoionization value. The selected value for
the entropy of protonation comes from East er al.,'> who
calculate  AS,(CH,CO,298 K)=2.4J (mol K)~'. The se-
lected value for GB(CH,CO0,298 K)=(793.6=3) kJ mol ..

3.2. Isobutene: (CH3),CCH,

The proton affinity of isobutene is defined by the enthalpy
change associated with the reaction:

(CH;),CCH,+H" —tert-C,Hy . (35)

It was recognized in the 1984 scale of gas basicities/proton
affinities’ that the enthalpy of formation of tert-C,H, was
not as well established as that for ethyl or sec-propyl cations,
and so the PA of isobutene was in need of additional cor-
roborating evidence. The value cited for the enthalpy of for-
mation of tert-CyHg in the -earlier publication' was
694 kJ mol ™!, based on several apparently consistent pieces
of data (appearance energy measurements. an ionization en-
ergy for the tert-butyl radical, and a chloride ion transfer
equilibrium constant). However, in each instance, there is
some uncertainty. usually in the supporting thermochemical
data. Indeed, one of the reasons for updating this gas
basicity/proton affinity scale is due to the recognition that the
proton affinity span between isobutene and NH; was not as
indicated in the 1984 scale. This discrepancy was first noted
by Meot—-Ner(Mautner) and Sieck'* and confirmed by Szu-
lejko and McMahon."

The first indication that it was the proton affinity of
isobutene that was in need of significant revision came from
the calculations of Smith and Radom,'* whose ab initio re-
sults put PA[(CH;),CCH,.298 K]=802.1 kJ mol~". The first
experimental verification that the proton atfinity of isobutene
needed revision came from the extensive thermochemical
ladder of Szulejko and McMahon.'” in which the proton af-
finity of CO was used as the anchor point. Since then two
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more recent determinations of A H%(tert-C4Hy ,298 K) have
appeared that are consistent with: each other and with the
present thermochemical scale. Keister eral.”® measured
AHO(tert-C,Hy ,298 K)=(711+3.6) kJ mol "' by dissocia-
tive ionization of a supersonically cooled beam of tert-butyl
iodide using the photoelectron photoion coincidence tech-
nique. Most of the uncertainty in their result comes from the
uncertainty in A H(tert-C4Hol,298 K)?°=( —72.0+3.3)
kJ mol™". Traeger’” used threshold photoionization mass
spectrometry and  measured  AH(tert-C,Hy ,298 K)
=(711.4=1.1) kJ mol~! from the appearance energies of
tert-C4Hy from isobutane, neopentane and tert-butyl iodide,
in excellent agreement with the Keister er al. results. Using
the average of these experimental estimates for
AHO(tert-C,Hg ,298 K) and using
A;H°[(CH;),CCH,,298 K= (- 16.9+0.9) kJ mol ™!
yields PA[(CH;),CCH,,298 K]=(802.1+1.4) kJ mol !,
which is in excellent agreement with the calculations of
Smith and Radom'? and is the selected value in this compi-
lation. For AS,[(CH3),CCH,,298 K], an average of various
experimental determinations and a value calculated by East
et al:'* is used and assigned 207 (mol K)™!, which sets
GBI[(CH3),CCH,.298 K]=(775.6+1.2) kJ mol .

As indicated by Traeger,”’ accepting these new values of
PA[(CH;),CCH, 298 K] and AH (tert-C,Hy 298 K) re-
quires some changes in the accepted enthalpy of formation of
the tert-butyl radical or of its ionization energy. More recent
estimates of AH (tert-C,H,,298 K) put that value at (46.0
+2.5)* kI mol ™' and at (51.3% 1.8)* kJ mol~'. At the time
of the 1984 evaluation,' this value was considered to vary
from 35 to 44 kJ mol™".

3.3. Acetaldehyde: CH,CHO

The proton affinity of acetaldehyde is defined as the en-
thalpy change associated with the reaction:

CH;CHO+H™—CH;CHOH". (36)

Ruscic and Berkowitz* have determined the 0 K appear-
ance energy of CH;CHOH™ from C,H;OH as (10.801
*0.005) eV using photoionization mass spectrometry. As-
suming that the thermal (H(Z’%—HSJ correction needed for
CH;CHOH™ is intermediate between that for CH;CHO and
C.HsOH. they derive a value of AH"(CH,CHOH .298 K)
<(5954=04 kImol " [(1423 = 0.1) kcal mol™'].
These authors™ comment further on the inequalities by say-
ing “"Although this is rigorously a lower limit, it is very
likely close to the true value. since it is based on an appear-
ance potential of a first fragment resulting from a simple
bond cleavage.” Bogan er al.’ also determined the appear-
ance energy of CHiCHOH™ from C-H:OH as 10.8] eV us-
ing a discharge flow photoionization mass spectrometer, in
close agreement with Ruscic and Berkowitz.™ Accepting
AAHMCHCHO298 KiT0=1—166.1=0.5) kI mol ™! gives
PA{CH;CHO.298 K1=1768.5=1.6) kJ mol "' and is taken as
the selected value for this evaluation.

Smith and Radom'? have calculated a 298 K proton affin-
ity value for CH;CHO of 770.2 kJ mol ™}, in good agreement
with the experimental values above. East er al.'? calculate a
ASP(CH3CHO,298 K)=1.5J (mol K)~ .. Using as selected
values the experimental results for proton affinity>>*! and the
theoretical value'® for the entropy of protonation of
CH,CHO puts GB(CH;CHO,298 K)=(736.5*1.6)
kJ mol ™%,

3.4. Propene: CH;CHCH,

The proton affinity of CH;CH=CH, is defined as the en-
thalpy change for the reaction:

CH;CHCH,+H™ —sec-C;H7 . (37)

Rosenstock ez al.™ determined appearance energies for
sec-C3H;  from 2-C3H,Br and 2-CHyI as (1042
+0.00) eV and (9.77+0.02) eV, respectively, using the
photoclectron  photoion  coincidence  technique.  Using
A¢H®(2-C3H;Br,298 K)**=(-98.3+0.9) kJ mol ! and
AH (2-C3H,1,298 K)**=(41.6+1.7) kI mol™! and related
thermal  corrections®®  yielded the values (799.6
=2) kImol ™! and (798.7+3) kJ mol !, respectively, for
the enthalpy of formation of sec-C;H; at 298 K formed from
2-C3H;Br and 2-C;H;I.  Baer™ similarly reported
AH(sec-C3H7 ,298 K)=(798.3+4) kI mol . Using
A¢H°(CH;CHCH, 298 K)*=(20.1+0.8) kI mol~' and an
average of the above experimental values for AH'(sec-
C3H; 298 K), yields PA(CH;CHCH,,298 K)=(751.6+3)
kJ mol™' and is the selected value. For comparison. Smith
and Radom'? calculated a 298 K proton affinity for propene
of 744.3 kJ mol ™.

For the entropy of protonation, the selected value.
AS,(CH;CHCH,.298 K}=12J (mol K)~' comes from East
er al.” Based on these values, the selected gas basicity value
is GB(CH,CHCH,.298 K)=(722.7+3) kJ mol .

3.5. Formaldehyde: CH,O

The proton affinity of formaldehvde is defined by the en-
thalpy change accompanying the process:

CH.0+H™—CH.OH". (38)

Traeger and Holmes™ measured an appearance energy of
(11.5780.007) eV for CH,OH™ from CH;OH, resulting in
a  AHO(CH.OH™.298 K)=(708.5+0.8) kJ mol ", Using
AHYCH,0.298 K1 =(—108.80.8) kJ mol ' sets
PA(CH,0.298 K)=(712.9=1.1) ki mol~'. For comparison.
Smith and Radom'" calculated a 298 K proton affinity for
formaldehvde of 711.8 kImol™'. East eral' computed
ASHCH,0.298 K)=9.5J {tmol K)™'. The selected values for
this evaluation uses the experimental PA value derived from
the appearance energy measurement™ and the theoretical en-
tropy  of  protonation''  which  combined
GBICH-0.298 K1=1683.3= 1.1 ki mol ™",

gives



420 E. P. L. HUNTER AND S. G. LIAS

3.6. Hydrogen sulfide: H,S

The proton affinity of H,S is defined by the enthalpy
change for the reaction:

H,S+H"—H;S". (39)

Prest et al.*> and Walters and Blais*® have determined ap-
pearance energies for H;S* from the van der Waals dimer
(H,S), as (10.249x0.012) eV and (10.263=0.010) eV, re-
spectively.  Using  AH°(H,S,298 K)*7=(—20.6+0.8)
kImol™,  AHO(HS,298 K)V=(139.3=5) kI mol !, the
thermal corrections® for H,S and HS, taking the dimeriza-
tion energy in (H,S), as 6 kJ mol ™!, and assuming the ther-
mal correction for H;S™ is equal to that for the isoelectronic
PH;, results in estimates for AH°(H;S™, 298 K) of (803.8
+5.2) kJ mol™! and (805.1%5.2) kJ mol~!. Taking the av-
erage of these two estimates results in a PA(H,S,298 K)
=(705.0+53) kI mol ™!, and is the selected value For com-
parison. Smith and Radom'’> computed a value of
707.7 kJ mol~! for this quantity. The selected value for
AS,(H,S.298 K)=4.3 ] (mol K)™! based on the difference in
absolute entropies®” of PH; and H,S. These correspond to
GB(H,S8,298 K)=(673.8+5.3) k] mol .

3.7. Water: H,0

The proton affinity of H,O is defined by the reaction:
H,0+H"—H,0". (40)

Ng et al.®® measured an appearance energy of (11.73
+0.03) eV for HO" from the van der Waals dimer (H,0),.
Using AH°(H,0,298 K)*'=(—241.8+20.04) kJ mol ™',
AHO(OH.298 K)*7=(39.0+1.2) k] mol !, thermal correc-
tions for H.O and OH. a dimerization® binding energy of
16 kJ mol ™! for (H,0), . and approximating the thermal cor-
rection for H;O0" to be that of NH;, yields
AHY(H;07.298 K)=(592.6+5) kJ mol~'. This leads to a
proton affinity value of (695.6+5) kJ mol™!. For compari-
son. Smith and Radom'” and Pople and Curtiss™ calculate
values of 688.4 and 691.6 kI mol™'. Because of the rather
large and uncertain binding energy of the van der Waals
dimer. the selected value for PA(H.0.298 K)=(691=3)
kJ mol ! is based on the theoretical estimations'*** and also
on a proton transter equilibrium measurement.*® A value of
AS,(H:0.298 K)=3J (mol K) ™' s selected from  East
etal.'® corresponding 1o a selected GB(H-0.298 K}
=(660.0=3) kJ mol ™.

3.8. Ethene: CH,CH,
The proton aftinity of ethene is defined according to the
enthalpy change:
CH-CH--H"—C-H:. (411

Ruscic er al.*' determined an adiabatic ionization energy
of (8.117=0.0081 eV for the ethyl radical. Using a value of
AHICHO 0 KT =018 6= 17 kI mal” ! and reported
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vibrational frequencies for the ethyl radical™ and the ethyl
cation** for the necessary thermal corrections yields
AH(C,HS 298 K)=(902+1.9) kJ mol . Rosenstock
et al.* using the photoelectron photoion coincidence tech-
nique, measurcd an appcarance cnergy of (10.5220.01) eV
for C,H; from C,Hsl. Using a value of
AH(C,Hs1,298 K)=—7.7 kJ mol ™! and thermal corrections
for T and C,H,T given by Wagman et al ¥ and estfimating the
thermal correction for ethyl cation as indicated above, results
in AH(C,H{ ,298 K)=(903.1x2) kJ mol™'. Baer,”® using
the same technique and the same system as Rosenstock
et al.,’? obtained an appearance energy of 10.49 eV, result-
ing in the slightly lower value of AH°(C,HI 298 K)
=900.2 kJ mol™!. Using. the average of these three values
yields AgH°(C,Hy ,298 K)=(901.8=1.5) kI mol ', Accept-
ing the value AH°(C,H,,298 K)*=(52.3+0.8) kI mol ™!
yields PA(C,H,,298 K)=(680.5*=1.7) and is the selected
value.

Smith and Radom'’ calculate a 298 K PA value
681.9 kJ mol ™!, in good agreement with the experimental
values. A valne of AS (C,H, 298 K)=11 51T (mal K)7!is
selected as an average of various experimental determina-
tions and a theoretical value,"”® and GB(C,H,.298 K)
=(651.5+1.7) kJ mol .

3.9. Carbon Monoxide: CO

The proton affinity of CO is specified by the enthalpy
change associated with the reaction:

CO+H"—HCO™. {42)

The gas phase protonation thermochemistry of CO is
rather unique in that experimental spectroscopic and thermo-
chemical information exists for both CO and the formyl cat-
ion (HCO™). Armed with such data, the PA, GB and ASp of
CO can be specified entirely from experimental studies sub-
ject only to the uncertainties associated with appearance en-
ergy measurements and the thermochemical quantities of rel-
evant precursors. The proton affinity, gas basicity and
protonation entropy of CO is an excellent choice to anchor a
proton affinity ladder as in fact it was by one of the principal
data sets used in this evaluation.'” Unfortunately, the posi-
tion of CO in the PA scale is rather near the bottom, sepa-
rated by a scarcity of molecules for confidently linking it to
the upper part of the scale.

Traeger™® reported an appearance energy of HCO™ from
HCOOH as 1276 eV from which a value of
AHY(HCO™.298 K)=(825.6=2.7) kI mol ™" is derived. Us-
ing AHY(C0O.298 K)Y'=(—110.5x0.2) kJ mol ™" results in
PA(CO.298 K)=(594+3) k} mol~'. and is the selected value
for this quantity.

Protonated CO has been completely spectroscopically
characterized in the microwave and infrared regions. In a
microwave measurement. Woods er al.*® observed the /=0
—1 rotational transition at 89.188 MHz. Both Gudeman
etal™ and Amano™ have reported v, =3088.7cm .
Kawaguchi er «l ™ have measured the doubly degenerate
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bending mode at v,=828.2cm™'. Foster er al.>® have re-
ported a value for v;=2183.9 cm~!. Each of the vibrational
studies have revealed P and R branch structures which prove
that HCO™ is linear and have rotational line separations con-
sistent with each other and with the microwave measure-
ments. From these spectroscopic data for HCO™ the absolute
entropy of HCO™ can be calculated. yielding the protonation
entropy of CO at any temperature. They yield
AS,(CO.298 K)=4.2 J (mol K)~'. which is the selected
value for this quantity.

Kormornicki and Dixon™* report a calculated 298 K proton
affinity of CO as 593.1 kJ mol ™', while Smith and Radom'”
report a value 593.0 kJ mol™', both of which agree well with
values derived from the above appearance measurement.
East ef al."’ report AS,(CO.298 K)=3.8J (mol K)™', close
to value determined using spectroscopic data.

3.10. Carbon Dioxide: CO,

The proton affinity of CO, is the enthalpy change associ-
ated with the process:

CO,+H*—CO,H". (43)

In a photoelectron photoion coincidence measurement,
Ruscic ef al.™* determined an appearance energy of (12.30
%0.02) eV for CO,H" from formic acid (HCO,H). Using a
AHO(HCO,H,298 K)=(—378.7+0.4) kI mol~'.® and the
thermal correction for HCO,H and estimating the thermal
correction for CO,H™ using theoretical vibrational
frequencies ™ yields an estimate of
AHY(CO,H™ 298 K)=(596+2) ki mol™'. This corresponds
to  PA(CO,.298 K)=(540.5=2) kJmol™!  based on
AH(CO,.298 K)'=(—393.5+0.1) kJ mol ™", Traeger and
Kompe™ used photoionization mass spectrometry to measure
appearance energies of CO,H™ from a series of carboxylic
acid precursors. As a mean value from their measurements.
they arrive at AH°(CO-H™.298 K)=(600=3) kJ mol ™"
specifically. however. the appearance energy of CO,H™ from
HCO-H was 12.31 eV. in close agreement with the Ruscic
value.

For comparison. Kormornicki and Dixon™ calculate a PA
value of 541.0 kJ mol ~" while Smith and Radom'* calculate
539.3 KJ mol ™" both at 298 K and both close 10 the experi-
mental value. The selected value of PA(CO-.298 K) is
(540.5=2) kJ mol ™', based on the above appearance obser-
vations, For AS5,(C0O,.298 K) the value from East er al." is
chosen.  26Jtmol K)7'.  which puts GB(CO-.298 K}
=(515.8=21 kJ mol .

4. Evaluation of Thermodynamic Ladders

The proton atfinity and gas basicity scales presented here
result primarily from an evaluation of a large body of inter-
related data comprising a long thermochemical ladder. Since
such a thermochemical scale imposes the requirements of
internal consistency in three parameters. AG" tat ditferent
temperaturest. A and ASY. the evaluation of such data

necessarily requires that the complete scale be evaluated as a
whole. That is. a compound-by-compound evaluation of the
data for individual compounds is not possible, but at the
same time, final values for the proton affinities and entropy
changes for individual compounds must be consistent with
what is known about enthalpies of formation of the relevant
ion, MH™, and molecule, M, as well as with entropy changes
for the protonation reaction that would be predicted from
statistical mechanics and values (when available) of absolute
entropies of the relevant species. In addition, trends in ho-
mologous series or compounds of a particular structural type
must make sense.

The evaluation of such a body of data, therefore. presents
a particular challenge. The strategy followed here, to sum-
marize the discussion briefly, is: (a) to compare directly the
data from four extensive gas basicity scales obtained over a
long period of time in four different laboratories; (b) to find
that nearly all disagreements among the scales consist of
relative ‘‘contractions’” or ‘‘expansions’’ of the scales
(which are known (o be attributed to problems in temperature
measurements in the earlier studies), and to proceed to
‘‘standardize’’ the various scales (i.e., to make appropriate
corrections for temperature); (c) to use the recently published
theoretical values for proton affinities’> and entropy
changes" as a guide to assigning absolute proton affinity
values and evaluating entropy changes; and (d) to examine
the resulting gas basicity and proton affinity scales
compound-by-compound to verify internal consistency and
“‘reasonableness’” of all the proton affinity and entropy
change values.

The evaluation of gas basicity/proton affinity scales pre-
sented here takes as its starting point an evaluation of several
extensive thermochemical ladders generated in different
laboratories over a wide time range. These are:

(1) The data of Kebarle—Lau: The early high pressure
mass spectrometric proton transfer equilibrium constant dc-
terminations carried out in the laboratory of Kebarle® =% and
summarized in the 1979 thesis of Lau® include only a few
entropy change determinations. Comparison of this scale
with more recent work (see items 3 and 4, below) indicates
that the scale is slightly constricted: if one takes the operat-
ing temperature as 650 K rather than 600 K. the scale is
expanded [Eq. (11)]. bringing it into good agreement with
the recent results.

{2) The data of Taft et al: The large body of work ema-
nating from the ICR laboratory of Taft and collaborators was
published in dozens of research papers and summarized by
Taft in reviews.*® An updated comprehensive list of these
determinations was made available to the present authors by
Taft.®* For the original measurements of gas basicities. the
temperature of the ICR cell was not measured. but assumed
to be 300 K. Subsequently. it has been determined that in
many cases ICR cells thought to operate at “'room tempera-
tre”” were actually operating at higher temperatures. At the
time of the 1984 evaluation.' Taft had estimated the operat-
ing temperature of the ICR cell 1o be 320 K. so the scale
reported there was corrected to that temperature. A recent
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paper from that laboratory® cites a temperature of 373 K for
the operating temperature of the cell. Although the extensive
scale of ICR data originated from experiments in which, as
we now know, the exact temperature is ill-defined, the great
value of this large body of data for multiply interconnected
thermochemical steps mitigates in favor of making an at-
tempt to reconstruct the probable temperature. One aspect of
the current evaluation involved identifying the probable op-
erating temperature at which the bulk of the earlier data from
the Taft laboratory were taken. Therefore, multiple compari-
sons were made between the data in question and data from
equilibrium constant determinations in numerous other labo-
ratories where temperature measurements were carried out at
the time of the experiments (including ICR, flowing after-
glow, and high pressure mass spectrometry determinations);
in general, current analysis indicates that had the operating
temperature for the Taft laboratory measurements been
(350£5) K for that part of the scale above water, the Gibbs
free energy changes measured would maich well. Accord-
ingly, in the present evaluation, Gibbs free energy values
reported in these early studies™ (which covered the scale
above water) have been corrected [Eq. (11)] by multiplying
originally reported Gibbs free energy values by 350/300. The
lower portion of the basicity scale was better matched by
assuming an operating temperature of 320 K; these conclu-
sions were confirmed by one of the authors of the series of
papers from that laboratory.%®

(3) The data of Meot-Ner (Mautner)—Sieck: In 1991,
Meot-Ner (Mautner) and Sieck'* determined a scale of
temperature-dependent proton transfer equilibrium constants
using high pressure mass spectrometry. This study reported
that the span between the proton affinities of isobutene and
ammonia was 50.6 kI mol™'; since this span had been
evaluated' in 1984 to be 33.5 kJ mol ™', based on the earlier
(constricted) scales reported in the literature, the Meot-Ner
(Mautner)-Sieck paper gave a strong indication that a re-
evaluation of the entire scale was needed. After the appear-
ance of the results by Szulejko and McMahon'>*™ (see item
4. below). Sieck carefully re-measured certain sections of the
scale where there were discrepancies between the two sets of
results. getting slightly different results for some equilibrium
constants: those revised results'® have been made available
for this evaluation. In particular. the authors found that their
thermochemical ladder as originally reported was somewhat
expanded in the region of the scale between acetaldehyde
and methyl acetate: an adjustment by a factor of 0.87, is
recommended by Sieck. and has been adopted in this evalu-
ation.

(+) The data of Szulejko—McMahon: Szulejko and Mc-
Mahon published similar proton affinity scales determining
temperature-dependent equilibrium constants in a high pres-
sure mass spectrometer in 1991 and 1993."*™ These re-
sults confirmed the expansion of the gas basicity/proton af-
finity scales as reported by Meot-Ner (Mautner) and Sieck.'

(3) The data of Smith—Radom: Smith and Radom '~ pro-
duced a scale of proton affinity values generated by ab initio
computations. That scale included proton affinity values for
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31 molecules over an energy range of about 500 kJ mol™},
that is, values that effectively spanned most of the experi-
mental scale reported from equilibrium constant determina-
tions. The same group'? has also published a set of theoreti-
cally predicted values of entropy changes associated with
protonation of these molecules. These data based on theory
were used extensively as a tool for the evaluation of the
experimental data.

Except for small details, the experimental gas basicity
scales at 600 K from the three high pressure mass spectrom-
etry laboratories are in generally good agreement (after mak-
ing the temperature corrections described above). The scale
from the ion cyclotron resonance experiments is in good
agreement with the other three sets of results when the tem-
perature difference is taken into account.

However, the proton affinity scales derived from the van’t
Hoff plots of the three high pressure mass spectrometry data
sets!*71657-63 are in poor agreement. For this reason, the
starting point for the evaluation was not the reported proton
affinity scales,'*"'*°7% but rather the 600 and 350 K gas
basicity scales which appear to be well established from the
good agreement and internal consistency among data gener-
ated by Kebarle er al.’"™% Meot-Ner (Mautner) and
Sieck,'*'® Szuljeko and McMahon,'” and Taft et al.®%

Data on relative gas basicities from other laboratories were
related to particular molecules included in these extensive
scales, then treated the same as these data to generate proton
affinity values. Details of the procedure are described in
Sec. 5.

5. Generation of the Scale of Absolute
Proton Affinities from the Scale of Relative
Gas Basicities

5.1. Evaluation of Entropy Change Data

The current evaluation of proton affinity data relies
heavily on data from recent high pressure mass spectrometric
studies'*~'® in which entropy changes for individual proton
transfer reactions were determined experimentally by mea-
suring the equilibrium constants as a function of temperature.
In principle, these studies produce a scale of experimentally
derived entropy changes, and hence an experimental scale of
proton affinity values. However, from the disagreements be-
tween the data sets from Refs. 14 and 16 compared to data
from Ref. 15, it was obvious that at least one set of data
suffered from undefined experimental problems. Several op-
tions were explored by the two sets of researchers to explain
the differences; a suggestion, for example, that the Meot-Ner
(Mautner)—Sieck data were taken under conditions where the
ions underwent too few collisions to be thermally equili-
brated was tested. and found not to be the explanation for the
discrepancies.

A telling result appears to be the fact that the two labora-
tories do reproduce one another’s scales of Gibbs free energy
changes at 600 K. A value for a Gibbs free energy change
frelative gas basicity) of a proton transfer reaction is ob-
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tained directly from the measured equilibrium constant [Eq.
(11)], unlike the entropy and enthalpy changes of reaction
which require multiple measurements over a wide tempera-
ture range {Eq. (17)]. High pressure mass spectrometric van’t
Hoff plot determinations are performed typically at tempera-
tures between 450 and 650 K. Clustering reactions of proto-
nated molecules with polar neutral molecules frequently oc-
cur at the lower end of this temperature range, while
pyrolysis and isomerization reactions of molecules and ions
may ensue at the upper end. These types of processes, which
are difficult to detect and evaluate, may well conspire to
perturb the equilibrium constant measurement and yield in-
accurate van’t Hoff plots, that otherwise appear precise and
internally consistent. The Gibbs free energy changes mea-
sured at temperatures close to 600 K seem to suffer least
from the combined effects of clustering, isomerization, and
pyrolysis, judging from the good agreement between the dif-
ferent data sets. ICR experiments, generally carried out at a
temperature of about 350 K and at much lower pressures, are
apparently not as susceptible to errors resulting from cluster-
ing and pyrolysis.

For the above reasons, the entropy changes determined in
the high pressure mass spectrometric studies'*"!¢ were not
accepted as the *‘best’” values for relevant entropy changes,
although in some cases (where clustering and pyrolysis
would be expected to be minimal, and sufficient information
to carry out an estimate was missing), the data were used, or
consulted in making the final decision.

Entropy changes were instead derived through a combina-
tion of (a) estimating the entropy change from Gibbs free
energy change determinations and the corresponding calcu-
lated enthalpy changes;'? (b) comparing Gibbs free energy
changes measured in a high pressure mass spectrometer with
values taken at a lower temperature in an ICR; (c) comparing
values derived from the procedures described in {a) and (b)
with theoretically-calculated entropy changes'*®” and with
“‘expected’” values from statistical mechanics or from con-
siderations of isoelectronic species. A requirement of ‘‘rea-
sonableness’” and internal consistency was imposed on all
entropy change data adopted in the evaluation. Details are
given in Sections 5.2 and 5.3.

5.2. Procedures Followed in Evaluating Absolute
Proton Affinities from the Scale of Relative
Gas Basicities

The following steps were followed in producing an evalu-
ated proton affinity scale from the composite gas basicity
scale. This amounts in large part to carrying out an evalua-
tion of entropy changes for the proton transfer reactions.

(1) The relative gas basicity scales at 600 and 350 K were
related to the basicity of ammonia.

NH; ~B—BH ™ ~NH;. (44)
AGBIB.NH;.Ti= —AGR, (T (45)

Ammonia was chosen as the primary anchor for the scale
because It was considered that quantum chemical calcula-

tions lead to a reliable value for the proton affinity of this
molecule. Smith and Radom report computational values of
853.6 kJ mol™" at 298 K and 858.8 kJ mol™! at 600 K (in
good agreement with earlier ab initio results, % and also
incidentally, with the value of 853.3 kJ mol ™! recommended
in the previous evaluation').

Furthermore, the entropy change associated with protona-
tion of ammonia can be calculated reliably, since both NH;
and NH; have well-known structures and are devoid of com-
plications associated with internal rotors. nonclassical struc-
tures, internal solvation, and so on. Therefore, the absotute
gas basicity of ammonia at any given temperature can be
assigned with high reliability. The entropy change for the
half reaction associated with protonation of ammonia is
taken as —6.4 J (mol K)™! and —4.5J (mol K)™' at 298 and
600 K, respectively.

(2) The first set of standards comprising the primary
evaluated scale were taken to be the molecules included in
the ab initio calculations published by Smith and Radom.'?
This scale made up a ‘‘ladder’’ to which all other results

could be linked.

(a) Taking results from that publication'? for the absolute
enthalpy changes of reaction (44) for the 31 molecules,
and using that “‘theoretical’” proton affinity scale with
the corresponding Gibbs free energy changes taken
from the experimental scale of relative basicities at 600
K, values for AS %“44 were calculated. Since the entropy
change for the half reaction associated with protonation
of ammonia is known, this leads to a value for the
entropy change for protonation of molecule B. This
value for the entropy change was then evaluated to see
if it was reasonable. The requirement of ‘‘reasonable-
ness’’ included not only comparing the denved value
of ASg(B) with values predicted from statistical me-
chanics, or from comparisons with entropy changes de-
rived from absolutc entropies of isoelectronic species,
but also a comparison, when possible, with entropy
changes derived from theoretical calculations.'*®’

(b) The value of AG%,,,(600 K) and the value derived for
ASY,4, were used to estimate AGY,4,(350 K), assum-
ing that ASS ., is independent of temperature. When
this value was found to be in agreement with the
temperature-corrected experimental values reported by
Taft et al.* to within 4 kJ mol ™!, then the proton af-
finity, gas basicity, and entropy change for protonation
of B were considered 10 be established.

Note that this procedure amounts to using the *‘reasonable-
ness " of the value for the entropy change, as well as the
internal consistency among the different data sets, as a crite-
rion for the correctness of the evaluation. The required over-
all internal consistency also provides a secondary check on
the absolute values adopted for the proton affinities; primary
checks are agreements with values derived from absolute en-
thalpies of formation [Eq. (3)] where possible. This proce-
dure vielded a framework proton affinity/gas basicity ladder
including data for 25 molecules. and covering the proton
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affinity range from about 540 to 950 kJ mol~!. The gas ba-
sicities, entropy changes, and proton affinities used for these
compounds are listed in Table A.

(3) Data for other molecules were then referenced to one
or more of these primary standards, or to other molecules
with well-established gas basicities from the initial reference
scales. The extensive gas basicity scales, *1557-%5 a5 well as
measurements carried out to elucidate proton affinities of
molecules not included in those scales, could all be related to
the primary scale. There remained the problem of deriving
values for entropy changes for proton transfer to molecules
not included in the primary scale of 25 molecules (Table A).

(a)  For the compounds in the composite 600 K gas basicity
scale'*=1637-8% \which also appear in the 350 K gas ba-
sicity scale® from the ICR experiments, a value for the
entropy change was also derived from the difference in
these two points. This derived value was then evaluated
for reasonableness and internal consistency with en-
tropy changes assigned to other related molecules in
the scale.

(b) When a calculated entropy change was available,
the derived value was also compared to the calculated
value; in most cases there was very good agreement
between the values of AS S(B) derived from the experi-
mental basicity scales, but when there was a discrep-
ancy, if the ‘‘reasonableness’” of the entropy change
obtained in step (a) was questionable, the theoretical
value was chosen.

13.67

It should be noted that the evaluation procedure is, in fact,
an evaluation of the entire scale of gas basicities/proton af-
finities (rather than a compound-by-compound evaluation of
data for individual compounds), and imposes the require-
ment of internal consistency not only between scales mea-
sured at difterent temperatures, but also between values for
the entropy changes for protonation of the different com-
pounds included in the scales. That is, it is expected that
cntropy changes for protonation of all structurally similar
amines. alcohols. ketones. or aldehydes, for example, should
be similar. As mentioned before, most of the discrepancies
between the data sets reported by Meot-Ner (Mantner) and
Sieck'*' and by Szulejko and McMahon'*® disappear when
one ignores the reported proton affinity scales (e.g.. the en-
tropy change values). and takes as a starting point for the
evaluation the gas basicity scales at 600 K.

5.3. Sample Evaluations

(1) The evaluation of the gas basicity/proton affinity of
methyl amine. B=CH;NH.: The 600 K gas basicity ladders
reported by Meot-Ner (Mautner) and Sieck'* and Szulejko
and  McMahon"  give AGY,,, values of —45 and
—46 kJ mol *'. respectively. for reaction (44). The differ-
ence between the proton atfinity values for methyl amine and
for ammonia calculated by Smith  and Radom'® s
—47 kI mol ™. Averaging the two 600 K relative basicity
values. these data lead o a value of ASY.,,
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=~2.5J(mol K)™! for the entropy change of the proton
transfer between ammonia and methyl amine. Taking a value
of —6.4J (mol K) ! for the entropy change of the half reac-
tion associated with the protonation of ammonia, the entropy
change for the half reaction of protonation of methyl amine
derived from these results is —9 J (mol K)~'. To check if
this value is reasonable, first take the difference in the abso-
lute symmetry number corrected entropies of C,Hg (the iso-
electronic analog of CH;NHJ) and CH;NH, at 600 K; this
difference is —7.3 J (mol K) .. Taking the derived value of
the entropy change of reaction, one predicts a Gibbs free
energy change at 350 K for the proton transfer from NHI to
CH;NH, of —46 kJ mol !, The experimental value from the
expanded Taft scale® is —44.8 kJ mol™'. Since there is ex-
cellent internal agreement among the various gas basicity
scales, and the derived value of the entropy change for pro-
tonation of methyl amine is reasonable, the data are accepted
for the evaluation. Absolute values for the proton affinity and
gas basicity are assigned relative to the absolute values se-
lected for ammonia.

(2) The evaluation of the gas basicity/proton affinity of
isobutene, B=(CH3),CCH,: Smith and Radom'? compute a
value for the 298 K proton affinity of 802.1 kJ mol ™!, lead-
ing to an enthalpy change associated with proton transfer
from NH; of AHR,.,=51.5kJ mol™!. Meot-Ner (Mautner)
and Sieck' report a 600 K Gibbs free energy change of
38.5 kJ mol ™! for this reaction, but this is in the region of the
scale for which Sieck recommends a slightly greater value is
38.8 kJ mol~'. Szulejko and McMahon'® report a value of
32kJ mol™! for this quantity. Averaging these two values
and calculating a value for ASg,,, taking the enthalpy
change of reaction from the theoretical data, one obtains a
value of 26J(molK)~! for the protonation entropy of
isobutene. Taking the difference in absolute entropies at 298
K of isobutene and B(CHj);,* the isoelectronic analog of
the tert-butyl ion, one estimates that the entropy change for
the half reaction should be about 22 J (mol K)™!, in reason-
ably good agreement with the value derived from the data
analysis. Using these data, one predicts a value for the 350 K
Gibbs free energy change of the proton transfer reaction
from ammonia to isobutene of 42.2 kJ mol™", in close agree-
ment with the value taken from the expanded Taft scale.”
42.1 kJ mol ™.

(3) The evaluation of the gas basicity/proton affinity of
dimethyl ether, B=(CH3),0: Smith and Radom'? compute a
298 K proton affinity of 792 kJ mol~" for dimethyl ether,
which yields a calculated enthalpy change for proton transfer
from NH; of AH% ,,=61.6kImol™'. The corresponding
Gibbs free energy change, averaging the results from
Szulejko and McMahon!® and thc adjusted results from
Meot-Ner (Mautner) and Sieck.'* is 45.6 kJ mol™!. Using
these values as the enthalpy and Gibbs free energy for
reaction (44), a value of ASY =767 1(malK)~' and
AS[(CH;),01=20.3 J (mol K)™' is obtained. Combining
this ASy, 1, value with the averaged 600 K Gibbs free energy
change. one gets a 350 K Gibbs free energy value of
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52.3kJmol ™!, in good agreement with 53.5 kJ mol™' ob-
tained from the expanded Taft scale.”*

But how reasonable is this value for AS;[(CH3),0]
=20.3 J (mol K)~'? The difference in absolute entropies at
298 K between (CH;),NH [the isoelectronic neutral analog
of (CH3),0H™] and (CHj3),0 is about 7 J (mol K)™'. For the
present evaluation, this is not considered ‘‘reasonable’”’
agreement. However, a theoretically predicted value
obtained by East efal,” gives ASJ[(CH,),0]
=16.5J (mol K)~'. For this evaluation, the theoretically pre-
dicted value and the value derived from the present proce-
dure is deemed in good agreement. This may indicate some-
thing unusual about the protonation of ethers whose entropy
of protonation may not be reliably estimated using an iso-
electronic neutral analog, e.g., a much lower inversion bar-
rier is expected in the oxonium ion than in the amine.

5.4. Uncertainty of the Proton Affinity Scale

In Sec. 3, the standard uncertainty assigned to the absolute
proton affinity of thc molecules indicated is the usual root-
sum-of-squares combination of individual uncertainties asso-
ciated with relevant enthalpies of formation and the uncer-
tainty of some key measurement, such as an ionization or an
appearance energy. The uncertainty assigned to all of the
other molecules in this evaluation is based on our best judg-
ment using all the relevant information and a general knowl-
edge and experience with inter-locking thermochemical
scales and is considered to be about 8 kJ mol .

5.5. Problems Remaining

As discussed recently by Koppel, Anvia and Taft.% the
scale of gas basicities is not yet well established in the low
basicity region. that is, in the region of the scale below the
basicities of compounds such as water and hydrogen sulfide.
As pointed out by those authors. measurements made in ion
cyclotron resonance spectrometers are internally consistent,
but are inconsistent with data taken in high pressure mass
spectrometers (which data are themselves internally inconsis-
tent).

Without access to more information. it is not possible at
this time to resolve these discrepancies. Therefore. for that
part of the scale below propene. many of the suggested gas
basicity and proton affinity values are broad averages of
rather disparate contributing values or are based somewhat
indiscriminately on the most recent measurements.

6. Description of the Tables

Table | presents a summary of the evaluated proton affin-
ity and gas basicity data sorted by molecular formula accord-
ing to the Hill sort scheme.” The format is: molecular for-
mula in the Hill format: Chemical Abstracts Registry
Number: compound name or semiempirical formula: GB:
evaluated value of gas basicity in kJ mol ™1 PA: evaluated

value of proton aftinity in kJ mol ™0 AS, 1 evaluated entropy

change for the half reaction: M—MH". The last column
gives an indication of the reason for the AS, value assigned
to each compound. All of the thermochemical quantities are
referred to 298 K. Aside from indicating the reasons for AS,
values, references are not given in this table, since cited val-
ues may be derived from numerous references; the latter are
given in Table 2.

Some of the entries in the second column consist of a
Registry Number followed by a colon and a lower-case let-
ter. This indicates that the corresponding molecule has esti-
mates of proton affinity related to different sites of protona-
tion. An example is carbon monoxide (CO) which has two
entries as *630-08-0:a" (referring to protonation at C) and
*“630-0808:b’’ (referring ta protonation at O). Other entries
in this column begin with the “‘#°* character followed by a
number. These refer to molecules for which a Registry Num-
ber could not be found. The number following the *‘#’" char-
acter has meaning only as an internal indexing pointer for
this compilation.

The bold entries in the GB column indicate values that are
derived from bracketing measurements (see Section 2.2.2.).
The values so tabulated are the average GB values of the
bracketing partners. It is necessary to refer to Table 2 to
identify the bracketing partners and to get an indication of
what may be the range of values associated with this aver-
age. Most reports of bracketing measurements do not indi-
cate the temperature at which the observations are made.
Even in cases where temperature is indicated, the tabulated
values are averages of GB values referred to 298 K: no tem-
perature corrections are included in such averages.

Some of the entries in the PA and AS, columns contain
“NE.” This means that the protonation entropy is expected
to have a large negative value but which cannot be reliably
estimated. Most of the molecules having this entry are large.
flexible, polyfunctional molecules, such as polypeptides. for
which cyclization of the protonated molecule is expected and
for which only a gas basicity valuc has been reported. It is
necessary for such molecules to refer to Table 2 to determine
the temperature for which the tabulated GB value refers.

Since the site of protonation and the protonatrion entropy
of functionally similar molecules are expected to be nearly
equal. many AS, values are assigned to molecules based on
their type. Thus, all tertiary amines have the same AS, val-
ues as (CH;):N, all symmetrical secondary amines have the
same AS, values as (CH;)-NH and all unsymmetrical sec-
ondary amines have the same AS, values as (CH3),NH ad-
justed for the difference in rotational symmetry. Similarly.
all symmetrical ketones have the same AS, values as ac-
etone: unsymmetrical ketones have the value of symmetrical
ketones modified for the symmetry difference. Molecules
which protonate at an alkene function and give rise (o a free
internal rotor are assigned the AS, value of propene. As
such. many of the entries under “AS, Reasons™ simply give
the functional type to which the molecule belongs. Many
other molecules do not fall neatly into such categories and
their A8, values are assigned based on their rotational sym-
metry. For these molecules. the entry under A, Reasons™

VoRleie Al TLE ettt AT AL A amAm
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is of the form of Eq. (18). Other molecules give a reason in
the form of a reference ‘‘squib,’”” which is described in the
next section. For these molecules, the cited reference is ei-
ther the primary source of the assigned value of AS, or con-
tains what is believed to be a reasonable explanation of the
value.

For many atomic species in Table 1, column six starts with
“‘rot. est.,”’ followed by a number in parenthesis. This means
that the protonation entropy of that atom was approximated
as being equal to the rotational entropy, where the diatomic
species consist of that atom and hydrogen and has a bond
length in nanometers as indicated in parenthesis. The bond
length was estimated from the sum of the valence radii of the
atom and hydrogen. The vibrational contribution to AS, of
these atoms is small and is ignored.

Table 2 presents a complete summary of the gas basicity
data from the literature, along with the evaluated values for
gas basicities at 298 K, entropy changes and proton affini-
ties; these evaluations are summarized in Table 1 in a format
sorted according to molecular formula. The data in Table 2
arc presented in order of descending gas basicity. To find
detailed experimental data for any particular molecule in
Table 2, it is most convenient to first locate the molecule of
interest in Table 1, then cross reference to the evaluated gas
basicity value to locate the species in Table 2.

The structure of Table 2 can be best explained by actually
referring to the table. Each page of Tabie 2 shows the col-
umn headings for the table and tabulated information for a
few molecules. To begin with, it should be noted that the
headings for the first three columns, along with the seventh,
tenth and thirteenth columns, consist of two lines. The upper
line of these column headings is in bold-face type while the
lower line is in regular type. Meanwhile, the tabulated infor-
mation is grouped for each individual molecule such that the
first (header) row of a group is in bold-face type followed by
one or more rows in regular type. The bold-faced column
headings [namely. ‘‘{Formula].” “Reg No(M).”
“Base(M).” “GB(M),”” “‘PA(M)"" and “‘AS,(M)"] are
meant to describe only the bold-faced data on the header row
of each group of tabulated data. Similarly, the regular type
headings on the lower line of the column headings describe
the data contained on rows below the header row.

The header row for each grouping contains information
about the base of interest. indicated by M in parenthesis and
corresponding to the M indicated in reaction {10) and in Eqs.
{12). (14). (15), and (16}. The first column contains the mo-
lecular formula expresced in the Hill format, a¢ indicated
from the bold-faced column heading. In the second column
is the Chemical Abstracts Registry Number for that base.
The third column has either a line formula that is suggestive
of the base’s structure or a name for the base if its structure
is too complicated or would be ambiguous to write as such a
formula. The seventh and tenth columns contain. respec-

tively. the evaluared gas basicity [GB(M}] and proton atfin-.

ity [PA(M)] in kJ mol™': the thirteenth column contains the
evaluated entropy of protonation [ AS,(M1] in J (mol K™
These three quantities are all referred to 298 K.

J. Phys. Chem. Ref Data Vnl 27 Na 2 1008

The regular type rows below each header row contain
summaries of measurements, calculations or other kinds of
data that pertain to the base specified in the header row. The
structure of information on these rows is intended to accom-
modate the fact that the vast majority of data comprising this
compilation is derived from proton transfer equilibrium mea-
surements. The data for these types of measurements are
given in considerable detail, with reference bases, thenno-
chemical quantities and temperatures specifically noted.

The first column gives identifiers for literature references
and are presented in a so-called “‘squih’’:

00ABC/DEF,

where 00 gives the year of publication (assumed to be in the
twentieth century), ABC are the first three letters of the last
name of the first author, and DEF are the first three letters of
the last name of the second author. As an example, the pub-
lication

Koppel, I. A., Anvia, F., and Taft, R. W., J. Phys. Org.
Chem. 7, 717 (1994).

would be represented in a squib as 94KOP/ANV. The com-
plete citations of all references arc given in the References
section; references are sorted alphabetically according to the
alphabetical part of the squib and then chronologically by
year. Each entry is annotated, with experimental information
such as type of instrument used, and where relevant, addi-
tional information about the study. In the case of bracketing
experiments, the annotation will include the identities of
bracketing compounds.

The second and third columns {labeled *‘Reg No(R)'" and
““Base(R)’’] of regular-face rows gives the Chemical Ab-
stracts Registry Number and identity, respectively, of the
reference base used in proton transfer equilibrium measure-
ments. The letter R in parenthesis corresponds to the R in
reaction (10) and in Eqs. (12), (14), (15). and (16). In cases
where the data come from bracketing experiments, the Reg-
istry Numbers and identities of both bracketing partners, cor-
responding to R, and R, of reactions (19) and (20), are given
in these columns. separated by a semicolon. Some indication
is given in the third column when the data comes from some
other source or type of measurement; more information
about these can be found in the references.

The fourth column [ T(K)] gives the absolute temperature
of those measurements done at a single temperature or the

maximum temnerature of variable temnerature exneriments
............... emperature Of variabie lemperature expernments.

The fifth column [GB(R}] is the evaluated 298 K gas basicity
of the reference base employed. The sixth column
[AGB(M.R.T)] gives the change in gas basicity at the tem-
perature, T. indicated in the fourth column: it is the actual
value reported. The algebraic sign of this quantity is made
clear by referring to Eqgs. (6) and (9) and noting that R refers
to the reference base and M refers to the base of interest. The
seventh column [regular-face type GB(M)] gives the 298 K
gas basicity value for the particular measurement based on
the entry in the previous column adjusted to 298 K and the
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GB value of the reference. Note that the seventh column is
not simply the sum of the previous two columns, but rather is
given by the equation:

GB(M)=GB(R)+AGBM.R.,T)
—AAS(MRN(T—298 K), (46)

where AASP(M,R) is given by Eq. (16). Equation (46) is
derived from Eqs. (14) and (16), and the familiar equation
from thermodynamics:

(0AG/dT),=—AS, (47)

where the subscript means that the partial differentiation is at
constant pressure and where S is considered sufficiently in-
dependent of temperature as to be treated as’a constant in the
integration.

Some of the entries in column 7 show a range of values.
These values are the GR values (to the nearest integer) of the
bracketing partners indicated in the third column.

In most cases, the derivation of the evaluated gas basicity
value given in the first line of an entry will be obvious from
an examination of the experimental data listed below the
header.

The eighth column [PA(R}] is the evaluated 298 K proton
affinity of the reference base employed. The ninth column
[APA(M,R)] gives the measured change in proton affinity,
and is considered to be independent of temperature and not
necessarily referred to the temperature given in column 4.
The tenth column [regular-face type PA(M)] is the proton
affinity of M deduced from the particular measurement; it is
the sum of the previous two columns. In the eleventh column
[AS,(R)] is the evaluated 298 K entropy of protonation of
the reference base. The twelfth column [AAS,(M,R}] shows
the measured entropy change. Like the change in proton af-
finity, this quantity is treated as independent of temperature
and not referred to any particular temperature. The last col-
umn [AS(M)] is the sum of the two columns to its left and
is the value inferred from this particular measurement.
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Formula Reg No Base GB PA SAS, AS, Reasons
[Ar] 7440-37-1 Ar 346.3 369.2 32 S(HCH-S(Ar)
[AsFy] 7784-35-2 AsF; 604.2 636.7 0. Rin(3/3)
[AsH;] 7784-42-1 AsH: 7120 747.9 -115 Rin(3/12)
[BHO,] 13460-50-9 HO-B=0 730.5 763.0 0 Rin( 1/1).
[BH,04] 10043-35-3 B{OH); 698.4 728.1 9.1 RIn(3/1)
[B.H,] 19287-45-7 B-H, 586.0 615 11.5 Rin(4/1)
{B;H:N;] 61110-11-0 B-Borazinyl radical 770.6 803.0 0 Rin( /1)
[B3HgN;] 6569-51-3 Borazine 772.8 802.5 9.1 RIn(6/2)

[ ByHg] 12007-71-5 B,Hy 7524 784.9 0 ?

[ByHypl 18283-93-7 B.Hy, 5725 605 0 ?

[B<Hg] 65930-58-7 B<Hy 731.0 763.4 0 Rin(4/4)
[B<Hy) 19624-22-7 B<H, 666.9 699.4 0 ?

[BaO] 1304-28-5 BaO 1187.6 12154 15.5 89GUR/VEY
[Br] 10097-32-2 Br 531.2 554.4 31 rot est (0.114)
[BrH] 10035-10-6 HBr 557.7 5842 20 97EAS/SMI
[BrLi] 7550-35-8 LiBr 792.5 819 20 linear-to-bent est.
[CBrF;] 75-63-8 CF;Br 550.3 580.0 9.1 Rin(3/1)
[CBIN] 506-68-3 BrCN 719.2 749.8 6 nitriles

[CCIF] 1691-88-9 CFClI 740.0 772.4 0 Rin(1/1)
[CCIF;] 75-72-9 CF:Cl 541.5 571.3 9.1 Rin(3/1)
{CCIN] 506-77-4 CICN 691.3 7221 6 nitriles

[CCl,] 1605-72-7 CCly 828.5 861 0 RiIn(2/2)
{CCLS] 463-71-8 Cl1.Cs 7218 7525 5.8 Rin(2/1)
[CFN] 1495-50-7 FCN 601.3 632 6 nitriles

{CF,] 2154-59-8 CF, 7325 765 0 Rin(2/2)
[CF.0] 353-50-4 F.CO 637.0 666.7 9 sym ketones
[CF3l) 2314-97-8 CF;l 598.2 628.0 9.1 RiIn(3/1)
[CFiNO] 334-99-6 CF;NO 670.8 703.3 0 Rln( 1/1)
[CF,] 75-73-0 CF,- 503.7 529.3 23.3 average
[CHCI] 2108-20-5 CHCI 839.9 874.1 —58 Rin( 1/2)
[CHF] 13453-52-6 CFH 763.8 797.9 -5.8 Rin(1/2)
[CHF;] 75-46-7 CHF, 589.7 619.5 9.1 Rln(3/1)
[CHF;0,S} 1493-12-6 CF;SO:H 666.9 699.4 0 Rin(1/1)
[CHN] 6914-07-4 HNC 739.8 7713 0 97EAS/SMI
[CHN] 74-90-8 HCN 681.6 7129 4 9TEAS/SMI
[CHNO] 75-13-8 HNCO 718.8 753 -58 Rint 1/2)
[CHNO] 306-85-4 HCNO 725.5 758 0 Rinc 1/1)
[CHO] 2597-44-6 HCO 601.8 636 ~5.8 Rin(1/2)
[CHO-] 2564-86-3 *COOH 590.9 623.4 0 89HOL/LOS
[CHP] 6829-52-3 HCP 666.5 699 0 Rlnc1/1)
[CHACu] 116492-58-1 CoCll, 905.2 937.7 0 Rin(2/?)
[CH.F.] 75-10-5 CH-F. 589.7 620.5 3.8 Rine2/1)

[ CH.F.Si] S1675-50-4 F-Si=CH. 713.4 7423 12 propene
[CH:Fe] 95250-85-4 FeCH- 905.2 9317 0. Rln(2/7

{ CH:NS] 420-04-2 NH:-CN 7749 805.6 o nitriles
TCH:NS] 334-88-3 CH.NN 826.7 8589 | S(CH:CN)-SCCHLNN)
[CH.0] 30-00-0 H.C=0 6833 7129 9.5 9TEAS/SMI
[CH-0] 19710-36-6 HCOH thydroxymethylenct 933.4 965.9 0 Rint /11
[CH.OS] 10100-16-1 CH-.=$=0 766.4 798.9 0 Rin¢ 1/1)

[ CH-04! 64-18-0 HCOOH 710.3 7420 2.7 OTEAS/SMI
[CH.S) NO5-36-1 H.C=S 730.5 759.7 11 QTEAS/SMI
[CH-Se] G396-30-5 H.C=Se 7349 7640 ! H-CS
|CH-Te]j 43309-26-8 H-.C=Te 766.3 796 11 H-CS

I CH:BO-] =324 CH.0-B =0 730.5 763.0 0 Rinc1/11
|CH.Br] T4-83.9 CH.Br 63RA) 6642 21 isoel analog
[CH:«CL CH.CI 6211 6473 21 StCH:SH3-S(CH.Ch
{CH:F CH.F 715 989 17 StCHOH}-S1CH.F)
LCH: CH.I [SIARYN aYv17 R 1soel analog
FCH.NT 2083-29-4 CH. =NH X18.7 8320 33 Ring 172

| CH:.NO BRST RS HCONH: Tol.2 N222 5 amides
[CHNO- 13128722 HCOONH: S22 NAT 0 Rinc /1
FCHNO- BRERRS, CHNO. T2 TS 1.6 SCCH.COOH)-StCHNO, )
FOHANO:S (24914 CH.ONO 766.4 YsY () Rinc i/

J. Phvs. Chem. Ref. Data. Vol. 27. No. 3. 1998
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TaBLE 1. Gas basicity, proton affinity and protonation entropy of Hill sorted bases—Continued

Formula Reg No Base GB PA AS, AS, Reasons

{CHaNO,] 598-58-3 CH;0NO, 714.8 733.6 46 94CAC/ATT

[CH.N,] 624-90-8 CH,NNN 800.5 833 0 RIn(1/1)

[CH;0] 2597-43-5 *CH,0H 662.5 695 0 7

[CH,S] 17032-46-1 *CH,SH 701.5 733.9 0 RlIn(1/1)

[CH,] 74-82-8 CH, 520.6 543.5 32 73HEM/RUN

[CH.N] 10507-29-6 +CH,NH, 801.6 8328 4 S(CH;NH,)-S(+CH,NH,)

[CH,N-] 26981-93-1:a CH;N=NH at terminal N 812.5 845 0 RIn{1/1)

{CH.N,] 26981-93-1:b CH;N=NH at interior N 808.5 841 0 Rin( /)

[CH,N.S] 62-56-6 SC(NH,), 863.9 893.7 9 sym ketones

[CH,0] 67-56-1 CH,0H 724.5 754.3 9 97EAS/SMI

[CH,0,S] 75-75-2 CH;SO;H 728.9 761.3 0 ?

[CH,S] 74-93-1 CH,SH 742 7734 35 97EAS/SMI

[CHsN] 74-89-5 CH;NH, 864.5 899.0 -7 97EAS/SMI

[CH;NO] 67-62-9 CH,ONH, 812.3 844.8 0 Rin(1/1)

[CHsN;) 113-00-8 (NH,),C=NH 949.4 986.3 —149 Rin(1/6)

[CH4P] 593-54-4 CH;PH, 817.6 851.5 -5 S(CH;SiH;)-S(CH;PH,)

[CHgN-] 60-34-4 CH;NHNH, 866.4 898.8 0 Rin(1/1)

[CN] 2074-87-5 CNatN >564 >595 42 co

[CNS) 15941-77-2 NCS 718.5 751 0 Rin(1/1)

[cO] 630-08-0:a COatC 562.8 594 4.2 exp. spectra

[col 630-08-0:b COat O 402.2 426.3 28 85DEF/MCL

{Cos]} 463-58-1 OCS at S 602.6 628.5 22 avg[CO,.CS,)-Rin(2/1)

[COSe] 1603-84-5 OCSe at Se 644.1 670 22 0OCS

[COTe] #1602 OCTe at Te 692.1 718 22 0CS

[CO.] 124-38-9 CO, 515.8 540.5 26 97EAS/SMI

[CS] 2944-05-0 CS 760 791.5 33 97EAS/SMI

[CS.] 75-15-0 CS, 657.7 681.9 28 88MCU/ADA

[CSe] 16674-18-3 CSe at C 800.2 831.8 3 CS

{CSe,] 506-80-9 CSe, 700.9 725 28 CS,

[CTe] 12012-15-6 CTe at C 860.4 892 3 CS

[CTe,) 12192-34-6 CTe, 747.8 771 31 CS,-like

{C.CIF,0] 354-32-5 CF,COCl1 649.8 681.6 2 aldehydes

[C,CIiN] 545-06-2 CCL,CN 692.6 723.2 6 nitriles

[C.D,0] 17222-37.6 (€D,).0 753 0 780 4 17 sym ethers

[C,F3N] 353-85-5 CF:.CN 657.7 688.4 6 nitriles

[CF;0] 354-34-7 CF,CFO 636.7 668.6 2 aldehydes

[C.H] 2122-48-7 HCC- 720.8 753 0 Rin(1/1)

[C.HCL0] 75-87-6 CCI,CHO 690.5 722.3 2 CH,CHO

[C.HCL;0.) 76-03-9 CCl,COOH 739.1 770.0 5 acids

[C,HF] 2713-09-9 HCCF 661.3 686 26 HCCH

[C-HF;] 359-11-5 C.F:H 666.9 699.4 0 Rin(1/1)

[ C-HF0] 75-90-1 Cr:CHO 653.6 6855 2 aldchydes

[C,HF:0.] 76-05-1 CF:COOH 680.7 7H.7 5 acids

[C:H,) 74-86-2 C.H, 616.7 6414 26 AUE

[C.H-CIN] 107-14-2 CCIH.CN 715.1 745.7 6 nitriles

[C3HAF)) 1630-78-0 (E)-CHFCHF 657.9 688.6 5.8 RIn(2/1)

[CH.Fs) 75-38-7 CH-=CF, 705.1 734 12 propene

[C.H-0]) 163-51-4 CH.=C=0 793.6 8253 24 97EAS/SMI

{C.H:S] 18282-77-4 CH,=C=5$ 795.4 826.2 5.8 Rin(2/1)

[CaHy] 2609-89-8 C.H, 719.8 753.2 -10 SUC,H,)-S(CyH;) +RIn(2)
(spin corr)

{C-H:C10:] 79-11-8 CH.CICOOH 7343 7654 5 acids

[C-H:C1.01 115-20-8 CCI,CH,OH 698.9 729.3 7 CH,OH

| C.H:F] /5025 CH,=CHF 0.1 129 12 propene

[C.H:FO.] 144-149-0 CH,FCOOH 7345 ©765.4 5 acids

(C.H.F.O) 5.89-8 CF.CH-OH 6699 700.2 7 CH,0H

[C.HF0) 4201147 CF.OCH; 690.0 719.2 1 unsym ethers

"C.H:N) T3-05-N CH:CN 748 779.2 4.3 S(CH;CCH)-S(CH:CN)

[C.HNG 593.75.9 CHLNC 806.6 839.1 0.1 HNC

[C.HNOI 624-83-9 CH:NCO 732.0 7644 0 Rin( /1)

(C.HNS $56-64-9 CH:SCN 766.1 796.7 6 nitriles

[C.HNS; 356-61-6 CH:NCS 760.7 799.2 S0 Rln( /1)

[C.H:N: 288-88-0 1. 24-Triazole 3559 S86.0 3 pyridines = RIn(2/1)

[C.H:N 288-36-8 L2 razole S47.4 879.3 2 pyridines

J. Phys. Chem. Ref. Data, Vol. 27, No. 3, 1998
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TABLE 1. Gas basicity. proton affinity and protonation entropy of Hill sorted bases—Continued

Formula Reg No Base GB PA AS, AS, Reasons
[C.H;0] 4400-01-5 *CH.CHO 741.5 774 0 89HOL/LOS
[C:H:0] 3170-69-2 CH;CO- 620.5 653 0 89HOL/L.OS
[CsH;0s] #1498 *CH,COOH 7375 770 0 89HOL/LOS
[C.H;] 74-85-1 CH,=CH, 651.5 680.5 1.5 AUE: 97EAS/SMI
[C,H,F;0] 359-13-7 CF,HCH.OH 697.0 7274 7 CH;OH

[C,H F3N] 753-90-2 CF:CH.NH, 8129 846.8 -5 CH;NH,
[CaH,NS] 540-61-4 NCCH,NH- 791.0 8249 -5 CH.NH,
[C+H,0] 75-21-8 ¢-C.H,0 7453 774.2 12 AUE
[C-H,0] 75-07-0 CH;CHO 736.5 768.5 1.5 97EAS/SMI
[C-H.04] 64-19-7 CH;COOH 752.8 783.7 5 acids
[C-H,05] 107-31-3 HCOOCH; 751.5 782.5 S 97EAS/SMI
[C.H,S] 420-12-2 ¢-C,H,S(Thiirane) 771.6 807.4 9 sym sulfides
[CaHd] 2025-56-1 C:He 583.5 616 0 ?

[C-H:Br}] 74-96-4 C,H:Br 669.7 696.2 20 C,H;Cl
{C-HBrO] 540-51-2 BrCH.CH,OH 735.7 766.1 7 CH,OH
[C-HCHY 75-00-3 C,HsCl 666.9 693.4 20 S(C,H;SH)-S(C-HsChH
[C.H,C10] 107-07-3 CICH,CH,OH 738.7 766.1 7 CIL;0OI1
[CsHSF) 353-36-6 C.HsF 655.8 683.4 16 S(C,H;OH)-S(C-H:F)
[C,HFO] 371-62-0 FCH.CH,OH 685.2 715.6 7 CH;OH
{C.H4FSi] 125413-85-6 F(CH;)Si=CH, 742.2 771.1 12 propene
[C,HsFaN] 430-67-1 Cr-IICILNIL 830.0 870.5 —=5.1 CH.:NH,
[C,Hil] 75-03-6 C.H;l 698.3 724.8 20 ethyl halides
[CsHsN] 593-67-9 CH,=CHNH, 866.5 898.9 0 Rin(1/1)
[CH:N] 151-56-4 Aziridine 8725 905.5 =2 (CH;),NH
[C,H¢N] 20729-41-3 CH;CH=NH 852.6 885.1 0 Rin( 1/1)
[C.H;sN] 1761-67-7 CH.=NCH; 852.1 884.6 0 Rin(1/1)
[C,H:NO] 123-39-7 HCONHCH; 820.3 851.3 5 amides
[C,HsNO] 60-35-5 CH,CONH, 832.6 863.6 5 amides
[C-HNO, } 79-24-3 C.HNO, 733.2 765.7 0 ?

[C-HsNO 56-40-6 glycine 852.2 886.5 -6 CH;NH,
{C:HNOA ] 546-88-3 Acetamide.N-hydroxy 823.0 854.0 5 amides
[C.H5NO,: 109-95-5 C,H:ONO 786.4 8189 0 Rin( /1)
[C:HsNS] 62-55-5 CH,CSNH, 852.8 884.6 2 unsym ketones
[CaH:N] 871-31-8 CH;CH-NNN 845.5 878 0 RInC /1)
[C.H:0! 4422-54-2 *CH.CH.OH 7125 745 0 89HOL/LOS

| C-H:0]} 16520-04-0 *CH-OCH: 723.6 756.1 0 Rin(1/1)
[C.H:0] 2348-46-1 CH,CH(+)OH 687.7 720.1 0 RIn¢1/1)
[C.HP! 6569-82-0 c-C-H,;PH 768.3 802.5 -5.8 RIn¢1/2)
{C-Hq) 74-84-0 C:Hg 569.9 596.3 20 94CAR/SCH
(C:H.B] 20692-67-8 1.6-C.RH, 834.8 863.8 1.5 Rin(+/1)
[C.H(FN] 406-34-8 CH,.FCH,NH, 858.0 892.0 -5 CH:NH,
[C:H,Hg] 593-74-8 (CH:).Hg 740.8 7716 5.8 Rin(2/1)
[C-H.N] #304 *CH-.CH.NH- 8545 887 0 89HOL/LOS
[C.HN.] 113.37 2 CH,C(=NH)NH, 938.2 970.7 0 RINC1/1)
{C-H,N-] 41434142 (E)-CH:N=NCH; 8344 863.1 5.8 Rln(2/1)
{C-HN-0] S598-41-4 H-NCH-CONH., (glycinamide) 882.3 NE NE not estimated
[C:H.NA0,) 1164-28-7 {CH,1\NNO- 795.8 828.3 0 ’

[C)11.0] 04-17-3 C-H:OH 740 1164 7 CH.OH
[C:H,0] 115-10-6 {CH,0 7643 792 16.5 9TEAS/SMI
[C.H.OS] 67-68-3 iCH.1.SO 853.7 8844 58 RIn(2/1)
[C:H0] 107-21-1 HOCH-CH-OH 773.6 8159 ~33 95CHE/STO
(C.H.S] 75183 (CH.-S 801.2 8309 9.1 9TEAS/SMI
[C:H.S] T3-08-1 C-H:SH 7384 789.6 < CH-SH
[C.H.S] 624-92-0 CH.SSCH. 782.8 8153 0 Rinc1/1)
[C:H-B.! 20693-69-0) 24-C-B:H- 665.0 697 4 (} Rinct/1
{C.H-N]| T3-04-7 C-H:NH- N7XR 912.0 =51 9TEAS/SMI

| C-H-N| 1 “J 40-3 (CH:1-NH 8965 9293 =2 9TEAS/SMI
(C-H-NO! -3 NH.CH-1-OH BTN 3.3 =33 SOMAU/HAM
{C.H-OP! 1CH.OPHO 862.4 NO4.8 ¢] RiInc1/1)
[C.H-P (CH.PH < 912.0 ~58 Rin 1/2)
CCLHNL STopd- (CHL.NNH. §u4T 9271 0 Rin(1/1)
{C-HNL 17153 I.2-Dimmmaocthane yi2s 9516 =220 SOMAU/HAM

LCNL 160-19-3 NCAON R AT4T s nitriles = RIn 2/} )
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TasLE 1. Gas basicity, proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA AS, AS,, Reasons
[C.,0] 12071-23-7 CCo 747.0 774.7 16 93MAC/SUD
[C.S] 12602-41-4 C,S 840.7 869.6 12 92MAC/SUD
[Ci) 12075-35-3 Cs 736.3 767.0 5.8 Rin(2/1)
[CiFsN] 422-04-8 C,FsCN 661.3 692.0 6 nitriles
[CiFs0] 684-16-2 (CF3),CO 639.7 670.4 5.8 Rin(2/1)
[C:HN] 1070-71-9 HCC-CN 720.5 751.2 6 nitriles
[C:HNO] 145798-71-6 HNCCCO 8285 861 0 ?
{C;HNO] 4452-08-8 NCCHCO 751.5 784 0 Rin(1/1)
{C3HN;] 290-87-9 1.3,5-Triazine 819.6 848.8 11 pyridines+RIn(6/2)
[CiHa} 16165-40-5 cyclopropenylidene 915.9 951.1 =9.1 Rin(2/6)
[C;H,F,0} 360-52-1 CF,HCOCF,H 669.0 698.8 9 sym ketones
[C3H.FO] 920-66-1 (CF,),CHOH 656.2 686.6 7 CH;0H
[C3HaN,] 109-77-3 CI,(CN), 694.1 723.0 12 nitriles +RIn(2/1)
[C3H,N,0;] 38858-89-8 3.5-dinitropyrazole 7215 759.4 2 pyridines
[C3H3) 2932-78-7 HCCCH,* 708.5 741 0 89HOL/LOS
[C3H,] 28933-84-8 ¢-C;Hje 701.8 734.3 0 Rin(2/2)
[C;3H;CIN,] 15963-31-8 4-Cl-pyrazole 834.9 868.5 —-3.8 pytidines +RlIn( 1/2)
[C3H4C1,0] 918-00-3 CCl;COCH;,4 736.3 768.3 1.5 CH;CHO
[C3H5FN,] 35277-02-2 4-fluoropyrazole 829.4 863.0 -4 pyridines+Rin( 1/2)
[C4H4F;0] 421-50-1 CF,COCH; 692.0 7239 2 unsym ketones
[C3H,;F;0S8] 41879-94-1 CF;COSCH; 734.3 765.2 5 esters
[C3H3F;0,] 431-47-0 CF,COOCH; 709.6 740.5 5 acids
[C3HaF;05] 32042-38-9 HCOOCH,CF; 714.6 745.5 5 acids
[C3HaN] 107-13-1 CH,=CHCN 753.7 784.7 4.9 97EAS/SMI
[C3HaNO] 631-57-2 CH;COCN 716.2 746.9 6 nitriles
[C3H;NO] 288-42-6 oxazole 844.5 876.4 2 pyridines
[C3H3NO] 288-14-2 Isooxazole 816.8 848.6 2 pyridines
[C:H;3NO5] 17640-15-2 CH,COOCN 714.7 745.7 5 esters
[C4H;NS] 288-47-1 thiazole 872.1 904 2 pyridines
[C;H;3N:0] 2075-46-9 4-NO,-pyrazole 788.7 822.2 -38 pyridines+RIn{ 1/2)
[C:H:N;0:] 26621-44-3 3(5)-nitropyrazole 789.0 820.8 2 pyridines
[C:Hy] 463-49-0 H.C=C=CH, 745.8 7753 10 AUE
[C3H,] 2781-85-3 Cyclopropene 787.8 818.5 5.8 RlIn(2/1)
[C:H,] 74-99-7 CH;CCH 723.0 748 25 AUE
[C.H,CIN] 542-76-7 CI(CH.1):CN 742.4 773.1 6 nitriles
[C:H,F-0] 453-14-5 CFH,COCFH, 733.0 762.8 9 (CH3)2CO
[CiH4NA] 288-32-4 Imidazole 909.2 942.8 -338 pyridines+RIn(1/2)
[C:H,NS] 288-13-1 Pyrazole 860.5 894.1 -3.3 pyridines+RlIn( 1/2)
[C:H,N.S] 96-50-4 2-Aminothiazole 898.7 930.6 2 pyridines
[C:H,0]) 6004 410 CH,CH-CO 8034 R34.1 6 ketene +RIn(3/2)
[C.H,0] 107-02-8 CH.=CHCHO 765.1 797.0 2 CH;CHO
[C:H,0:] 96-49-1 1.3-Dioxolane-2-one 784.4 814.2 9 sym ketones
[C:Hq{] 2417-82-5 ¢-CiHs* 702.0 7389 -14.9 Rin( 1/6)
{CiHq] 1981-80-2 CH,—CHCHa~ 707.4 736 13 S(C3Hg)~RIn(2/1)-S(C3Hse)
[C;H:ClO-] 311-41-3 CICOOC,H:« 733.8 764.8 5 esters
[C:H:FO] 420-51-3 CH:.COCH-F 763.5 795.4 2 unsym ketones
[C:HFOs; 161-64-3 FCO.C-H; 726.0 757.0 5 esters
| C:H:F;0) 160-43-3 CF:CH-OCH; 718.4 747.6 11 unsymn ethers
[C:H:N] 107-12-0 C,H:CN 763.0 794.1 4.7 S(C,H;CCH)-5(C,H:CN)
[C:H:N] 18293-32-8 vinylimine 879.7 912.1 0 Rln¢1/1)
[C:H:N] 19540-05-7 1-Azabicyclo[1.1.0Jbutane 856.1 886.9 5.6 {CH,)3N
[CH:N] 2450-71-7 HCCCH-NH- 853.5 887.4 -5 CH;CH,NH,
[CHN] 624-79-3 C.H.NC 818.9 851.3 0 HNC
[CH:NO] 930-21-2 2-Azetidinone 821.7 852.6 5 amides
{CHNO) 1738-36-9 CH.OCH.CN 7274 758.1 6 nitriles
[C.HNOJ 29.06-1 > propenamide §39.8 870.7 5 amides
[CH:iNS] AS20-10-6 CH:SCH.CN 7541 784.8 6 nitriles
| CHNG [h_ 1-80-0 JiSaminopyrazole 389.6 921.5 2 pyridines
{CHNY] 28466-26-4 4-NH2-pyrazole 374.0 907.6 -3.8 pyridines =RIn(1/2)
| C:HO] 322074 *CH.COCH; 787.5 820 0 89HOL/LOS
I'C.H.O-] #1324 *CH.COOCH: 783.5 816 0 SOHOL/LOS
TC:H0.P) 279-53-8 2.6.7-Trioxa- | -phosphabicyclo[2.2.1 jheptane 770.6 803.1 0 Rin¢1/1)
“CiH.; 115-07-1 CH.CH=CH- 7227 751.6 12 97EAS/SMI
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TABLE 1. Gas basicity. proton affinity and protonation entropy of Hili sorted bases—Continued

Formula Reg No Base GB PA ASP AS, Reasons
[CiHe) 75-19-4 ¢-C;3Hq 722.2 750.3 14.9 RIn(6/1)
[C:H¢CINO] 96-30-0 CICON(CHs), 814.8 845.8 5 amides
[C;HgF;N] 460-39-9 CF;CH,CH,NH, 853.2 887.2 =5 CH;CH,NH,
[C,H(F,N] 2730-67-8 CF:CH.NHCH, 848.0 881.1 -2 (CH:),NH
[C;HeF;N] 677-41-8 CF3N(CH3), 772.2 803.0 5.6 (CH3);N
[C3HgN,] 1467-79-4 (CH;),NCN 821.4 852.1 6 nitriles
[C3HgN,] 151-18-8 H,N(CH,),CN 8325 866.4 -5 CH;NH,
[C3HEN,] 5616-32-0 CH;NHCH,CN 830.7 863.8 -2 CH;NH,
[C3HEN,S] 96-45-7 2-imidazolinethione 891.2 9219 58 Rin(2/1)
[C3HO] 107-25-5 CH,=CH-OCH;, 830.3 859.2 12 propene
[C;HO] 75-56-9 2-Methyloxirane 772.7 803.3 6 oxirane-Rin(2/1)
[C3HO] 503-30-0 ¢-C3HgO(Oxctanc) 773.9 801.3 17 sym cthers
[C3H40] 123-38-6 C,H;CHO 754.0 786.0 1.5 CH;CHO
[C3H40] 67-64-1 (CH,),CO 782.1 812 8.7 97EAS/SMI
[C3HgOS] 20119-13-1 CH;C(=S)OCH; 816.5 846.0 10 CH,S
[C3HOS] 1534-08-3 CH;C(=0)SCH; 798.0 829.0 5 esters
{C3H0S,] 19708-81-7 CH;0C(S)SCH, 830.8 862.6 2 unsym ketones
[C3Hs0,] 109-94-4 HCO,C,H; 768.4 799.4 5 esters
[C3H0,] 79-20-9 CH;CO,CH; 790.7 821.6 5 esters
{C3H40-] 79-09-4 C,H;COOH 766.2 797.2 5 esters
[C3HgO;] 616-38-6 (CH;0),CO 799.2 830.2 5 acids

[C3H¢S] 1822-74-8 CH,=CH-SCH; 829.3 858.2 12 propene
[C3HeS] 287-27-4 Thietane 805.0 834.8 9 sym sulfides
[C3HeS] 1072-43-1 2-Methylthiirane 801.5 833.3 2 thiirane-Rin(2/1)
[C3HqS-] 2168-84-5 CH;C(=S)SCH; 831.5 860.7 11 CH,S
[C;H¢Se] 76573-19-8 CH,=CH-SeCH; 822.0 850.9 12 propene
[C;3H4] 2025-55-0 i-C3Hq 638.9 671.4 0 ?

[C3H4N] 765-30-0 c-C;HsNH, 869.9 904.7 =79 S(C3HsCH;)-S(C:HsNH,)
[C3H3N] 503-29-7 Azetidine 908.6 943.4 ~78 (CH4),NH+RIn(1/2)
[C3H;N] 1072-44-2 N-Methylaziridine 904.1 934.8 5.6 (CH;):N
[C3H;N] 75-55-8 2-Methylaziridine 892.1 925.1 -2 (CH3),NH
[C3H;N] 107-11-9 H.C=CHCH,NH, 875.5 909.5 -5.1 CH;NH,
[C3H;N] 38697-07-3 (CH;)-C=NH 898.2 932.3 -5.8 Rin(1/2)
[C3H;N] 4427-28-5 CH,=C(CH3)NH, 909.3 941.8 0 Rla(1/1)
[C:H;NO] 68-12-2 (CH.).NCHO 856.6 887.5 5 amides
[C;H;NO] 79-05-0 C,H;CONH, 845.3 876.2 5 amides
[C:H,NO] 79-16-3 Acetamide, N-methyl 857.6 888.5 5 amides
[C3H:NO,] 56-41-7 L-alanine 867.7 901.6 =5 CH.NH,
[C3H;NOs] 5806-90-6 Acetamide. N-methoxy 848.0 879.0 5 amides
"C;H;NO,] S541-42-4 i-C:H;ONO 813.0 845.5 0 RIn(1/1)
[C:H-NOs] 107-97-1 Sarcosine 888.7 921.2 0 Rin(1/1)
[C:H-NO,] 13115-24-7 Acetamide. N-hydroxy-N-methyl 845.3 876.2 5 amides
[C:H-NO.S] 52-90-4 L-Cysteine 869.3 903.2 -5 CH:NH,
[C:H-NO:] 56-45-1 L-Serine 880.7 914.6 -5 CH;NH,
[C:H-NS] 758-16-7 (CH;).NC(=S)H 875.5 906.4 5 amides
[C:H-0] 31594-81-7 +CH,CH.CH.OH 703.5 736 0 89HOL/LOS
[C:H-O;P] 3741-36-4 2-Methoxy-1.3.2-dioxaphospholane 862.7 895.1 0 Rlnci/h
[CHY] 74-98-6 C:Hy 607.8 625.7 49 75HIR/KEB
{C:HFN] 462-41-9 FCH-CH.CH.NH, 886.9 920.9 -5 CH;CH.NH,
[CHGe! 82064-99-1 {CH;}.Ge=CH, 8222 851.1 12 propene
[C:HN-0] 96-31-1 OC(NHCHa), 873.5 903.3 9 sym ketones
[C:HN-S] S34-13-4 SC(NHCH: ), 895.1 926.0 S amides
[C:H.O] 67-63-0 i-C:H-OH 762.6 793.0 7 CH;OH
[C:H.0]) 71-23-8 n-C:H-OH 756.1 786.5 7 CH.OH

| C:H.O] 50-67-0 CH:OCHs 781.2 808.6 17 unsym ethers
{C:H.O: 109-86-4 CH-OCH.CH.OH 7298 768.8 =22 1.2-diaminoethane
[C:H.O-] S04-63-2 HOtCH-1:0H §25.9 876.2 —60 95CHE/STO
{C:H.O] S6-81-3 HOCH.CHiOHICH-OH 820 374.8 =75 SOMAU/HAM
[ C:H.Ph| 52065-01-8 {CH:-Ph=CH- 911.3 938.0 20 (CH:),C=CH-
[C:H.S! TR-332 i-C:H-SH 7723 803.6 4 CH:SH
[CH.S] 107-03-9 n-C:H-SH 763.6 7919 4 CH,SH
|C:H.S} 624-89-5 CH:SC-Hs §15.3 840.5 4 unsym sulfides
fC.H.SH 4112-23-6 1CH:Si=CH- 921.0 947.3 20 (CH;).C=CH.
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TaBLE 1. Gas basicity. proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA AS, AS, Reasons
[C;HySn] 82065-00-7 (CH;)2Sn=CH, 867.1 893.6 20 (CH;),C=CH,
[CiHAs] 593-88-4 (CH,),As 864.9 897.3 0 RIn(3/3)
[C:HyB;0] 121-43-7 B(OCH;); 783.4 815.8 0 Rin(1/1)
[C3HoN] 75-50-3 (CH3)3N 918.1 948.9 5.6 97EAS/SM1
[C:HoN] 107-10-8 1-C;H,NH, 883.9 917.8 -5 CH,NH,
[C3HgN] 624-78-2 (CH3)(C,Hs)NH 909.2 942.2 -2 (CH,),NH
[ C:HgN} 75-31-0 i-C3H;NH, 889.0 9238 -8 CH;NH,
[C3HgNO] 156-87-6 NH.(CH,);OH 917.3 962.5 —43 80MAU/HAM
[C3HyNO] 109-85-3 CH;0CH,CH-NH, 894.6 928.6 ~5.1 CH;NH,
[C3HgNO] 1184-78-7 (CH,)-NO 9535 983.2 9.1 Rin(3/1)
[C3H,0P] 676-96-0 OP(CH,); 880.0 909.7 9.1 RiIn(3/1)
[C3HyO4P] 121-45-9 P(OCH,); 899.9 929.7 9.1 Rln(3/1)
[C3Hy0:PS] 152-18-1 SP(OCH;); 853.9 883.6 9.1 RIn(3/1)
[C,H,0,P] 512-56-1 OP(OCH,); 860.8 890.6 9.1 RIn(3/1)
[C;HP] 594-09-2 (CH3);P 926.3 958.8 0 Rin(3/3)
[C3H gN,] 109-76-2 1.3-Diaminopropane 940.0 987.0 -49 S8OMAU/HAM
[C3H,40Si] 1066-40-6 Silanol. trimethyl 781.5 814.0 0 Rin(1/1)
[C:0] 11127-17-6 CCCO 847.7 880.2 0 Rin(1/1)
[C:S) 109545-35-9 C:S 900.5 933 0 RIn(1/1)
[CsFN] 375-00-8 C;F,CN 662.6 693.2 6 aitriles
[C3HF,0] 2378-02-1 (CF,);COH 646.7 676.8 8 CH,OH
[C4Ha] 460-12-8 HCC-CCH 7128 737.2 27 AUE
[C4HAFoN] 2809-92-9 (CF,;):CNH, 752.9 783.7 56 (CH,):N
[C4H;NO] 145355-49-3 CH;NCCCO 887.5 920 0 ?
[C4H:NO] 57681-10-4 NCC(CH;)CO 765.5 798 0 RIn(1/1)
[CHFO,] 1683-88-1 CF;COOCH-CH,F 704.7 735.7 5 acids
[CH4FO] 333-36-8 (CF;CH,),0 6749 702.3 17 sym ethers
[CH,F 0] 1515-14-6 (CF3),C(CH;)OH 660.9 691.2 7 CH;0H
[C4H4N5] 290-37-9 Pyrazine 847.0 877.1 7.8 pyridines +RIn(4/2)
[C4H N-] 289-80-5 Pyridazine 871.1 907.2 7.8 pyridines +RIn(2/1}
{C4HN,] 289-95-2 Pyrimidine 855.7 885.8 7.8 pyridines+RlIn(2/1)
{C4HN-O1] 557-01-7 2(1H)-Pyrimidinone 841.7 872.7 5 amides
[C4HN,0,] 66-22-8 Uracil 841.7 872.7 5 amides
[CiH N,S,) 2001-93-6 Dithiouracii 880.5 9114 S amides
[CHNLOL] 32683-48-0 I-methyl-3.5-dinitropyrazole 757.0 788.8 2 pyridines
[C.H,0] 110-00-9 Furan 7709 803.4 0 Rin(1/1),
[C3H,S] 110-02-1 Thiophene 7843 815.0 5.8 Rin(2/1)
[C,H;C1;0,] 515-84-4 CC1,COOC,H; 759.4 790.4 N esters
[C,HsF:0,] 383-63-1 CF,CO.C-H: 727.9 758.8 5 esters
[ CLHLF N} 107-01.2 (CE,CH.).NH R05.1 838.1 -2 (CH:),NH
[CH:N] 5500-21-0 ¢-C:H:CN 7715 808.2 6 nitriles
[CHN] 109-97-7 pyrrole 8438 875.4 28 97EAS/SMI
[CiHNO-] 623-49-4 NCCOOC-Hs 7147 745.7 S acids
[ C4HNS) 3581 87 ) 2-Methylthiazole 8087 930.4 > pyridines
{C;H:N:O] 71-30-7 Cytosine 918 949.9 2 pyridines
[ CH:N:O;] 54210-33-2 |-methyl-3-nitropyrazole 818.4 850.3 2 pyridines
[ C4HNO,) 54210-32-1 {-methyl-3-nitropyrazole 815.7 847.6 2 pyridines
| Cul1eN:O5] 2024-42-2 1-Mecthyl-S-nitroimidazole 8635 895.3 2 pyridine<
[CiH,} 590-19-2 CH,=C=CHCH; 749.8 778.9 11 AUE
| C,H.] 822-35-5 Cyclobutene 753.6 784.4 58 Rin(2/1)
[C.H.) 3100-04-7 1-Methvleyelopropene 826.9 856.0 1 ?
[CH,) 303-17-3 CH;-CC-CH: 7451 775.8 5.8 RIn(2/1)
[CH.] 106-99-0 CH.=CHCH=CH, 7537.6 783.4 22 propene~RIn(2/1)
{C,H.F.NOJ 1547-87-1 CF:CONICH 1, 318.0 849.0 5 amides
| C.HLNS TIS4-65-6 4-methvipyrazole 873.4 906.8 -3 pyridines —RlIn( 1/2)
| CHAN 822-30-6 +-Methyvlimidazole 920.9 932.8 2 pyridines
"CLHONG OREEE 2-Methylimidazole 929.6 9624 ~4 pyridines~Rln( 112}
|C.H.N 6l6-47-7 l-methyhmidazole 927.7 959.6 2 pyridines
{CHN Y30-36-Y l-methvipyrazole $80.1 912.0 2 pyridines
IC.H N [453-58-3 A5 -methy Ipyrazole ¥74.2 906.0) : pyridines
FCHNO 1670351 tCH:.NCOCN 797.1 $29.0 2 unsym ketones
{C.H O} TRANS-R CH>=CtCH.CHO 770.8 SH8.7 2 CH,CHO
{CH.O: HT0-20-2 CH.CH=CHCHO T99.0 8308 2 CH:.CHO
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Formula Reg No Base GB PA AS, AS, Reasons
[C4H;g0] 1708-29-8 2.5-Dihydrofuran 796 8234 17 sym ethers
[C4HO] 78-94-4 CH,=CHCOCH; 802.8 834.7 2 unsym ketones
[C4H:O] 1191-95-3 cyclobutanone 772.7 802.5 9 sym ketones
[C4Hg0] 1191-99-7 2.3-Dihydrofuran 8344 866.9 0 RiIn( 1/1)
{CHO,] 79-41-4 CH,C(=CH.)COOH 7857 8167 s acids
[CsH40,] 431-03-8 CH;COCOCH; 770.1 801.9 2 unsym ketones
[C4H¢0a] 96-48-0 y-Butyrolactone 808.1 840.0 2 unsym ketones
[C4HO4] 108-05-4 CH;COOCH=CH, 782.9 813.9 5 esters
[C3H0s] 96-33-3 CH,=CHCOOCH; 794.8 825.8 5 esters
[C4H04] 543-75-9 Dihydro-1.4-dioxin 792.8 8235 5.8 Rin(2/1)
[CsH04] 1759-53-1 Cyclopropane carboxylic acid 790.4 821.4 S acids
[C3H0s] 107-93-7 (E)-CH;CH=CHCOOH 793 824.0 5 acids
[CiHy] 15157-95-6 CH,=C(CH;)Cll,- 747.3 778 6 5(i-C4Hg) +spin-5(CyHyw)
{C,H4] #1452 CH;CH=CHCH,* 754.4 785.1 6 S(2-C4Hg) +spin-S(CsHy*)
[C,H;F,NO} 667-50-5 CF,HCON(CH,), 833.1 864.1 5 amides
[CsH;F;0] 461-24-5 C,HsOCH,CF; 735.0 762.4 17 (CH;),0
[CH,F,S] 5187-62-2 CF4CH,SC,Hj 766.4 797.6 4 unsym sulfides
[C4H;N] 109-74-0 n-C;H,CN 767.7 798.4 6 nitriles
[C4H;N] 78-82-0 i-C3H,CN 772.8 803.6 5.7 S$(i-PrCCH)-5(i-PrCN)
[C4H,N] 627-36-1 i-C;H;NC 824.3 856.8 0 HNC
[C4H;NO] 79-39-0 2-propenamide, 2-methyl- 349.4 830.4 5 amides
[C4H;NO] 23350-58-5 2-butenamide 856.1 887.1 5 amides
[C4H;NO] 2679-13-2 N-methyl-2-azetidinone 851.3 882.2 5 amides
[C4H;NO,] 56-84-8 L-aspartic acid 875 908.9 -5 CH;NH,
[CH5N;] 1192-21-8 1-methyl-5-aminopyrazole 917.6 949.5 2 pyridines
[C4H3N;] 1904-31-0 {-methyl-3-aminopyrazole 905.5 937.4 2 pyridines
[CsH;N;] 39687-97-3 N’-cyano-N,N-dimethyl formamidine 857.3 889.7 0 Rin(1/1)
[C4H;0,)] 4598-47-4 1,4-Dioxyl radical 770.7 803.2 0 RIn(1/1)
[C,H;04P] 61580-09-4 4-Methyl-2,6,7-trioxa-1- 791.5 823.9 0 ?
phosphabicyclo[2.2.1]heptane
[C4H,04P] 280-45-5 2.6,7-Trioxa-1-phosphabicyclo[2.2.2Joctane 836.4 868.8 0 RIn(3/3)
[C,Hs] 624-64-6 E-CH,CH=CHCHj 719.9 747 18 propene+RIn(2/1)
[CyHg] 115-11-7 (CH;),C=CH, 775.6 802.1 20 97TEAS/SMI
[C4HCLN] 36726-94-0 CC13;CH,N(CH,), 882.0 912.8 5.6 (CH3);N
[CHF:N] 819-46-5 CF3(CH,);NH, 869.6 903.5 -5 CH,NH,
[C HgF;N] 819-06-7 CF,CH,N(CH;,), 871.9 902.7 5.6 (CH1)aN
[C4HgN,) 926-64-7 NCCH,N(CH;), 853.7 884.5 5.6 (CH,);N
[C4HgN-] 1606-49-1 1 4.5.6-tetrahydropyrimdine 967.8 1002.0 -5.8 Rin(1/2)
[C4H3N-0;] 70-47-2 L-Asparagine 891.5 929 -7 S8OMAU/HAM
[C HgN-04] 556-50-3 diglycine 882 NE NE not estimated
[C,H:0] 109-92-2 C.H:OCH=CH, 840.4 870.1 9.5 9IMAU/SIE
[C,H0] 109-99-9 Tetrahydrofuran 794.7 822.1 17 sym ethers
[C H0] 78-84-2 i-C;H,CHO 765.5 797.3 2 CH;CHO
[C,HO] 78-93-3 CH;COC;H; 795.5 827.3 2 unsym ketones
[C,H0] 116-11-0 CH,=C(CH;)OCH, 866.1 894.9 12 propene
[CH,0) 123-72-8 n-C;H,CHO 760.8 792.7 2 CH;CHO
[C4H0S] 926-67-0 CH:C(S)0C-H« 831.8 863.6 2 unsym ketones
[C,H,0.] 62555 8 HCOOCH(CHy), 780.3 8113 s esters
[C.H0,] 123-91-1 1.4-Dioxane 770.0 797.4 17 sym ethers
[C4H0s] 505-22-6 1.3-Dioxane 796.2 8254 11 unsym ethers
[CH,05) 141-78-6 CH.CO,C-H; 804.7 835.7 5 esters
[C.H0,] 110-74-7 HCO.in-C;H-1 773.9 804.9 5 esters
[C4H.04] 55441241 C.H:COOCH; 799.2 830.2 5 esters
[CH0:] 922-69-0 CH,=C(OCH.1, 928.1 957.0 12 propene
[C,HO-S] C-H:S(OCH:I1CO 802.9 8339 5 esters
{COLO:] 622-50-0 C-H:OCOGCH; 310.8 842.7 2 unsym Ketones
[C.H.S] 110-01-0 e-CHS 819.3 849.1 9 sym sulfides
[C.H.S) 7594447 CHs=C(CH.)-SCH, 859.7 $88.6 12 propene
[C,HS:] S1102-74-0 CH.=CiSCH;), 902.2 931.1 12 propene
[C.HSe] 114659-08-4 CH-=CiCH;)-SeCH.: 850.2 8794 12 propene
[C.HSel) Y9030-02-1 CH.=CiSeCH ). 892.6 9215 12 propene
[C,H.N] 1190-79-0 CH:CH=NC:-H: 909.4 941.9 0 Rin(1/1)
[C.HN] 123-75-] Pyrrolidine 915.3 948.3 -2 {CH;)-NH
[CLHLN STORRT- (CHoNCH=UH, 9244 936.8 0 Rint1/1)
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TasLE 1. Gas basicity, proton affinity and protonation entropy of Hill sorted bases—Continued

E. P. L. HUNTER AND S. G. LIAS

Formula Reg No Base GB PA AS, AS, Reasons
[C,HyN] 2878-14-0 CH,=C(CH;)CH.NH, 883.5 917.5 =5 CH;CH-NH,
[C,HN] 4923-79-9 Azetidine. N-methyl- 851.7 8825 5.6 (CH3):N
[C4HyNO] 110-91-8 Morpholine 891.2 9243 -2 (CH;),NH
[C,HyNO] 1187-58-2 C,H;CONHCH; 889.4 920.4 5 amides
[C4HGNO] 563-83-7 i-C;H;CONH, 846.7 878.6 2 amides
[C,HyNO] 625-50-3 Acetamide. N-ethyl- 867.0 898.0 5 amides
{C,H(NO] 127-19-5 Dimethylacetamide 877.0 908.0 5 amides
[CHNO] 6281-94-3 n-C;H;NHCHO 847.4 878.4 S amides
[C,H¢NOS] 16703-45-0 CH,OC(S)N(CHjy), 869.0 900.0 5 amides
[C3HyNO,] 105-40-8 CH;NHCOOC-Hs 857.8 888.8 5 esters
[C4H¢NOA] 7541-16-4 (CH;),NCOOCH; 847.3 878.3 5 esters
[C,HgNO>] 540-80-7 t-C,H,ONO 831.4 863.9 0 CH;ONO
[C,HNO:] 72-19-5 L-threonine 888.5 922.5 =5 CH;NH,
[C,H,NS] 631-67-1 CH,C(SIN(CH,), 894.4 925.3 5 amides
[C,Hy0:P] 31121-06-9 2-Methoxy-1.3.2-dioxa-phosphorinane 892.8 925.3 0 Rin(1/1)
{CsHyg] 75-28-5 iso-CyHyo 671.3 677.8 87 76HIR/KEB
[C4H oNA] 110-85-0 Piperazine 914.7 943.7 115 Rln(4/1)
[C,HNA] 1609-01-4 (CH;),N CH—N CH, 970.0 1002.5 0 RIn(1/1)
[C,HN:] 4901-75-1 ¢-C(CH;)(C.Hs)NHNH 871.3 903.8 0 Rin(1/1)
[C4HyN-] 110-70-3 CH:NHCH,CH,NHCH; 946.9 989.2 —-33 80MAU/HAM
[C4H(N,O] 139033-03-7 (CH;),N-CH=N-OCH,; 915.8 948.3 0 Rin(1/1)
L C;H O] 78-92-2 CH;CH,CH(OHICH, 784.6 815 7 CH;OH
[C4H,,0] 71-36-3 n-C4HyOH 758.9 789.2 7 CH;OH
[CsH,,0] 78-83-1 i-C HyOH 762.2 793.7 3 S(i-C4HyNH,)-Sti-
[C4H,,0] 75-65-0 t-C,Hy,OH 7722 802.6 7 CH;OH
[C,H,,0] 598-53-8 (CH;),CHOCH; 797.1 826.3 11 unsym ethers
[C,H,,0] 557-17-5 n-C;H,OCH; 785.7 8149 11 unsym ethers
[C3H,,0] 60-29-7 (C-H5),0 801 828.4 17 sym ethers
[C4H,,0:] 110-71-4 CH,OCH,CH,OCH; 820.2 858.0 —18 84SHA/BLA; 83MAU
[C4H,40s] 110-63-4 HO(CH,),OH 854.9 915.6 ~95 8OMAU/HAM
[CiH,00s) 3068-00-6 HOCH,CH(OH)CH.CH-OH 841 905.9 - 109 86SUN/KUL
[CiH 8] 513-53-1 CH;CH-CH(SHICH, 781.7 813 4 unsym sulfides
[CH,S] 109-79-5 n-C,HySH 770.5 801.7 4 CH;SH
[C,H,S] 352-93-2 (C-Hs)\S 827.0 856.7 9 sym sulfides
[CiH,,S] 75-66-1 t-C HySH 785.1 816.4 4 CH,SH
{C,H,,S] S13-44-0 i-C4HySH 771.4 802.6 4 CH,SH
[C,H,,N] 4747-2141 CHNH(i-C3H:) 919.4 952.4 -2 (CH;):NH
[C.H| N] 109-73-9 n-C,H,NH, 886.6 9215 -8 S(CH,1)-S(n-BuNH,}+RIn2
[C,HN] 75-64-9 -C,HoNH, 899.9 934.1 6 CH;NH,
|C,H\ | N] 13952-84-6 sec-C HoNH, 895.7 929.7 -5 CH;:NH,
(C.HN] 598-56-1 (CH 1,(C.HIN 0201 960 1 5.6 (CH.):N
[CH,,N] 78-81-9 i-C,HoNH, 890.8 924.8 -5 CH;NH,
[CiH, N 109-89-7 (C-H:-NH 919.4 952.4 -1.9 (CH;).NH
| CH,NO] 13325-10-5 NH.(CH,1,0H 9321 9845 -67 SOMAU/HAM
[C,H,\NOJ FT10-84- 1 (C2H:):NOH 382.2 914.7 0 Rln(1/1)
[CH,)NO:] 1i1-42-2 (tHOCH-CH.)-NH 920 953 -2 (CH.),NH
[C,H,-NOP] 50663-05-3 OP(N(CH; 1, (CH: 15 903.0 933.5 0 RlnC1/1)
[C.H,-N:] 64151229 (CH..NNICH, 1, 917.9 948.7 5.8 RIn(2/1)
‘(CLH‘.:‘\'?] 110-60-1 | .4-butanediamine 9543 1003.6 —03 93CHE/WU. 30MAU/HAM
| C.H,-08i] 1825-61-2 (CH;):SiOCH; 814.6 847.0 0 Rin(1/1)
[C.H.Sn] 594.27-4 (CH:1,Sn 797.4 823.7 20.6 RIn(12/1)
{ C.HNLOP) ITR2-N6-3 OP{NHUN(CH 04 915.0 947.5 0 Rin(1/1)
1 C.H.OSi- 3277267 (CH-SiH-0 814.6 845.3 5.8 RIn(2/1)
1 C.NIO ] 13463-39-3 1COILNI 716.0 742.3 20.6 Rinc12/1)
! Ni Ton-16-3 Pentatiuoropy ridine 733.0 7649 2 pyridines
i CaFeOsd F3463-40-6 1COFe 798.5 833.0 -7 91ALL/CRA
1 CHMNO: [6YT2-R3-] (CORMnH 303.0 8355 0 ?
{CH.CING NTo42eR 6-Chloropurine 841.7 R73.0 2 pyridines
CCHLBrNY n26-35-1 -Br-pyrdine 378.2 910.0 2 pyridines
C.H.BrNj Jodd-6 2-Br-pyridine 8730 9048 2 pyridines
(CH BN P120-NT2 4-Br-pyridine N86.0) 917N 2 pyridines
CCHLOING jeg-n- | 2-Cl-paridine 569 9009 2 pyridines
CCHLCINT n2n-61-4 4-Cl-pyridine 8842 glal 2 pyridines
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TaBLE 1. Gas basicity. proton affinity and protonation entropy of Hill sorted bases—Continued

Formula Reg No Base GB PA AS, AS, Reasons
[CsH CIN] 626-60-8 3-Cl-pyridine 8715 903.4 2 pyridines
[CsH,CINO] 1851-22-5 3-chloro-pyridine- 1-oxide 869.7 902.2 0 RIn(I/D)
[CsH4FN] 372-47-4 3-F-pyridine 870.1 902.0 2 pyridines
[CsH,FN] 372-48-5 2-F-pyridine 852.7 884.6 2 pyridines
[CsH4FN] 694-52-0 4-F-pyridine 881.2 913.1 2 pyridines
[CsH,FNO] 695-37-4 3-fluoro-pyridine-1-oxide 867.6 900.1 0 Rin(1/1)
[CsHiN,O;] 1124-33-0 4-(NO,)-pyridine-1-oxide 837.3 868.0 5.8 Rin(2/1)
[CsH,Ny] 120-73-0 Purine 888.2 920.1 2 pyridines
[C:H,N,O] 68-94-0 Hypoxanthine 880.5 912.3 2 pyridines
[CsH4N,0,] 1122-61-8 4-(NO-)-pyridine 842.5 8743 2 pyridines
[CsHs] 2143-53-5 ¢-C;H; radical 799.1 831.5 0 Rin(2/2)
[C<H:As] 289-31-6 Arsabenzene 752.4 784.8 0 RIn(2/2)
[C.H:N] 110-86-1 pyridine 808.1 230 2 pyridines
[CsH:NNIO] 12071-73-7 (CsH$)NINO 798.6 827.0 134 Rin(5/1)
[CsHsNO] 694-59-7 pyridine- 1-oxide 8929 923.6 5.8 Rin(2/1)
[CsHsNO] 109-00-2 3-(OH)-pyridine 897.7 929.5 2 pyridines
[CH.N,] 73215 Adenine 912.5 942.8 7 T9MAU
[CsH:N:O] 73-40-5 Guanine 9276 959.5 2 pyridines
[CsH:P] 289-68-9 - Phosphabenzene 7853 817.7 0 Rin(2/2)
[CsHq] 542-92-7 1.3-c-CsHg 798.4 821.6 31 AUE
[CsHgN,] 504-29-0 2-Pyridinamine 915.3 947.2 2 pyndines
[CsHgN,] 462-08-8 3-Pyridinamine 922.6 954.4 2 pyridines
[CsHN,] 504-24-5 4-Pyridinamine 947.8 979.7 2 pyridines
[C<H(N-0,] 65-71-4 Thymine 850.0 880.9 5 amides
[CsHqO] 534-22-5 2-methylfuran 833.5 865.9 0 Rin( 1/1)
[CsHO] 930-27-8 3-methylfuran 821.5 854.0 0 Rin(1/1)
[CsHgS] 554-14-3 2-Methylthiophene 826.5 859.0 0 Rin(1/1)
[CsH,F;0,] 352-23-8 CF;CH,COOC,H; 766.3 797.3 5 esters
{C<H,F;0,] 383-66-4 CF;CO,(n-C:H,) 7329 763.9 5 esters
{CsH,0] #1169 *CH,CH.CH,CH=CO 806.2 838.6 0 ?

[CsHgl 598-23-2 (CH,)sCHCCH 787.8 8149 18 AUE

[CsHy] 627-21-4 C.H;CCCH; 778.0 810.2 | 2-butyne
[CsHq] 693-86-7 ¢-C;H;CH=CH, 787.5 816.3 12 propene
[C<Hy] 3907-06-0 3.3-Dimethylcyclopropene 817.1 847.8 5.8 !

[CiHy] 2004-70-8 (EJCH;CH=CHCH=CH, 304.4 834.1 9.1 AUE

[CsH{] 1489-60-7 I-Methylcyclobutene 807.3 841.5 -5.8 Rln(1/2)
[C<Hy] 142-29-0 ¢-CsHy 733.8 766.3 0 Rin(2/2)
[CsHy) 78-79-5 CH,=CHC(CH;:)=CH, 797.6 826.4 12 propene
[CsHN,] 694-31-5 1.5-Dimethylpyrazole 902.8 9343 3 pyrazole(pyrrole)
[CsHN,] 35520-41-3 trans-dimethvlamino acrylonitrile 86+.3 896.8 0 Rin(1/1)
[CsHNA] 6338-45-0 1. 4-Dimethylimidazole 9449 976.7 2 pyridines
[C:HNS] 1739-84-0 1.2-Dimethylimidazole 952.6 984.7 2 pyridines
[CsHNS] 694-18-4 1.3-Dimethylpyrazole 902.3 9339 3 pyrazole(pyrrole)
[C<HNA] 10447-93-5 1.5-Dimethylimidazole 945 R 977.6 2 pyridines
[C:H.NS] 1072-68-0 1.4-Dimethylpyrazole 896.8 9284 3 pyrazole
[CH.NL] 67-51-6 3.5-dimethylpyrazole 900.1 9335 -3 pyrazole-RIn2
[C<HNS] 2820-37-3 3(514-dimethyipyrazole 895.4 927.3 2 pyridines
[C:H.O] 107-86-8 3-methyl-2-hutenal 825.0 856.9 2 unsym ketones
[C.H.O] 814-78-8 CH,C(=01C(=CH.CH: 811.3 843.1 2 unsym ketones
[C:H.0O] 765-43-5 ¢-C:H:COCH; 823 8549 2 unsym ketones
[C:H.O] 110-87-2 2H-Pyran. 3. 4-dihvdro- 8334 865.8 0 Rin(1/1)
[CH.O] 120-92-3 Cyclopentanone 794.0 8237 9 sym Ketones
[C:H O] 625-33.2 CH:.CH=CHC(=0)CH. 8325 864.3 2 unsym ketones
| C:H.O] 6038-09-1 2-methyI-2-hutenaltZs 81201 8§43.9 2 unsym Ketones
[C:H.O] 34314-83-5 +4-Methy -2 3-dihvdrofuran 836.2 368.6 0 ?

[C.H.O] 1376-87-0 2-pentenaltEs 807.2 839.0 2 aldehydes
{C:H.O] [487-13-6 S-MethyI-2.3-dihvdroturan 8779 910.3 0 Rin(i/1)
[CHO. 563-63-9 ZICH.CH =CrCHOICOOH w913 8223 3 acids
(CH.O-] 623438 CH.CH=CHCOOCH, 8204 8513 5 esters
1CHO-] 123-54-0 CH.COCH-COCH: 8368 3 -4 SIMAL

i C<H.O;j [399]-37-2 EWCH.CH.CH=CHCOOH 926 3 acids
[CH.O:] 3721957 Cyelobutane carboxy lic actd 786.4 N acids
[CH.O:] N0-62-6 CH.=CICH.COOCH. NI 5 esters
[CH.O-] 28683723 ¢-C:H:COOCH. N2 3 esters
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TaBLE 1. Gas basicity. proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA AS, AS, Reasons
[CsHg0.] 541-47-9 (CH;3).C=CHCOOH 791.9 8229 5 acids
[CsHoF;N] 134166-59-9 (CH;),N-CH=N-CH,CF; 933.8 966.2 0 Rin(1/1)
[CsHgN] 110-59-8 n-C,HyCN 7717 802.4 6 nitriles
[CsHgN] 7223-38-3 HCCCH,N(CHj3), 909.5 940.3 5.6 (CH3);N
[CsHoN] 630-18-2 t-C{HsCN 780.2 810.9 6 nitriles
[CsHgN] 7188-38-7 t-C,HgNC 838.3 870.7 0.1 HNC
[CsHgNO] 5264-35-7 ¢-C4H¢N(2-OCH,) 9255 957.9 0 RiIn(1/1)
[CsHgNO] 872-50-4 1-Methyl-2-pyrrolidinone 891.6 923.5 2 unsym ketones
[CsHgNO] 2141-62-0 C,HsCH(OC-Hs)CH,CN 776.5 807.2 6 nitriles
[CsHoNO] 2680-03-7 2-propenamide, N.N-dimethyl 873.4 904.3 5 amides
[CsHgNO,] 147-85-3 L-proline 886.0 920.5 -7 93LI/HAR
[CsHgNO,] 1117-77-7 CH;CONHCH,COOCH; 861 892.0 5 amides
[CsHoNO,] 56-86-0 L-GlutamicAcid 879.1 913.0 -5 CH;NH,
[CsHgN3] 134166-58-8 (CH3),N-CH=N-CH,CN 915.5 948.0 0 Rin(1/1)
[CsHgN5] 51-45-6 Histamine 961.9 999.8 —18 histidine
[CsHyO4P] 1449-91-8 4-Methyl-2.6.7-trioxa-1- 850.3 882.8 0 RIn(3/3)
phosphabicyclo[2.2.2]octane
[CsHo] 513-35-9 (CH;),C=CHCH;,4 779.9 808.8 12 propene
[CsH oN,] 2305-59-1 4.4-dimethyl-2-imidazoline 955.7 988.1 Y Rin( 1/1)
[CsH}oN,O] 80-73-9 1.3-Dimethyl-2-imidazolidinone 886.0 918.4 0 ?
[CH(N,0;] 56-850 L-Glutamine 900 937.8 ~18 Asgparigine
[CsH (N2Oy4] 7361-43-5 ser-gly 886.4 NE NE not estimated
[CsH oN.O4] 687-63-8 gly-ser 880.9 NE NE not estimated
[CsH 0] 96-47-9 ¢-C4H;0(2-CH;) 811.6 840.8 11 unsym ethers
[CsH,,0] 96-22-0 (C1H4),CO 807 836.8 9 sym ketones
[CsH,00] 142-68-7 ¢-CsH,00 795.4 822.8 17 sym ethers
[CsH,00] 107-87-9 n-C;H,COCH; 800.9 832.7 2 unsym ketone
[CsH,,0] 110-62-3 n-C,HyCHO 764.8 796.6 2 CH;CHO
[CsH,,0] 4696-26-8 trans-CH;CH=CH-OC,H; 848.0 876.9 12 propene
[CsH,00] 563-80-4 (i-C;H;)COCH; 804.4 836.3 2 unsym ketones
[CsH,,0] 928-55-2 C,H;OCH=CHCH, 847.7 876.6 12 propene
[CsH 0] 557-31-3 C,H;OCH,CH=CH, 804.5 833.7 11 unsym ethers
[CsH;(05] 5057-98-7 cis-1.2-cyclopentanediol 853.1 885.6 0 Rin(1/1)
[CsH,40s] 623-42-7 C;H,COOCH; 805.4 836.4 5 esters
[CsH,(0-] 592-84-7 HCO,(n-CHy) 775 806.0 N esters
[C<H,00:] 108-21-4 isopropyl acetate 805.6 836.6 5 esters
[CsH,05] 547-63-7 i-C;H,COOCH, 805.7 836.6 5 esters
[CsH;¢05] 109-60-4 CH;COOC:H, 805.6 836.6 5 esters
[CsHyS] 1613-51-0 Tetrahydrothiopyran 826.0 855.8 9 sym sulfides
[C.H, N] 6163-56-0 CH,CH=CHN(CH), 934.5 967.0 0 Rln(1/1)
[CsH,N] 1743-55-1 (CH;),C=NC-H; 9435 Y76.0 v RIn( /1)
[C<H, N] 2155-94-4 CH,=CHCH,N(CH;), 926.8 957.8 5.6 (CH3);N
[CsH\N] 120-94-5 N-Methylpyrrolidine 934.8 965.6 5.6 (CH;)3N
[CsHiiNT 110-89-4 Piperidine 921 954.0 -1.9 (CH;)-NH
[C:H, NO] 754-10-9 t-C H,CONH, 857.2 889.0 2 amides
[C<H,NOS] #0638 C.HOC(SINICH:1» 880.0 911.0 5 amides
[CsH,NOs] 2-18-4 L-valine 876.7 910.6 -5 CH;NH,
[C.H, NO.] 687-48-9 (CH.).NCOOC,H« 865.6 896.6 5 esters
[CsH,NO-S] 63-68-3 L-Methionine 901.5 9354 -5 CH;NH,
[C<H2N:] 28304-67-8 (CH11,N-C(CH1)=NCH, 990.8 1023.2 0 Rin(1/1)
[C<H{-NA] 38704-89-1 Pyrazolidine. 1.2-dimethyl 928.6 959.3 5.8 RIn(2/1)
. T4119-36-1 (CH:)aN- CH—\' C-H« 976.3 1008.7 0 Rin(1/1)
632-22-4 [(CH:N]C= 899.6 930.6 5 amides
2782-91-4 SC[.\ICH_[], 916.6 947.6 5 amides
625-54-7 C-.H:0u-C:H~ 813.5 842.7 11 unsym ethers
1634-04-4 t-C,HOCH: 8124 8416 1 unsym ethers
TI-N4-2 nev-C<H;,OH 765.2 795.5 7 CH;0H
628-28-4 n-C.H,OCH. 791.2 82013 11 unsym ethers
170R1-21-9 CH.OtCH-1:OCH.: N38.6 §97.2 -20.6 83IMAU
1679-08-9 neo-C<H;.SH 7782 %09.5 4 CH;SH
T34-05-2 (CH:SiICH=CH. 8O4.1 833 12 propene
3813049 neo-C<H. NH- R94.0 928.3 -6 CH;NH,
594-39-% 1-C<H, . NH: 9036 937.% -6 CH;NH,




GAS PHASE BASICITIES AND PROTON AFFINITIES OF MOLECULES 439
TaBLE 1. Gas basicity, proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA AS, AS, Reasons
[CsH,3N] 996-35-0 {CH;),(-C3H,)N 939.6 970.6 5.6 (CH;)3N
[CsH 3N] 926-63-6 (CH;)~(n-C3H7)N 931.9 962.8 5.6 (CH;):N
[CsHy3N] 616-39-7 (CH;3)(C,Hs)oN 940.0 971.0 5.6 (CH;3):N
[CsH 3N] 110-58-7 n-CsH;NH, 889.5 923.5 -5 CH;NH,
[CsH{3N] 19961-27-4 (CyH;)(i-C3H,)NH 926.7 960.0 -19 (CH;),NH
] CsH 3N,0P] 16606-138-1 ¢-P(O)CH;N(CH;)CH,CH,N(CHj3) 915.0 - 947.5 0 Rln(1/1)
[CsHy3N;] 80-70-6 ((CH;),N),C=NH 997.4 1031.6 -58 Rin( 1/2)
[CsH)aN;] 32150-27-9 CH,;C(N(CH3)»)=NN(CH3), 963.4 995.8 0 Rln(1/1)
[CsH 4Na] 462-94-2 1,5-Diaminopentane 946.2 999.6 =70 8OMAU/HAM
[CsH 4N, ] 51-80-9 (CH;)-NCH,N(CH3), 919.8 952.2 0 (CH;);N-RIn2
[CsH4N] 109-55-7 (CH;),N(CH,);NH, 975.3 1025.0 —-58 S8OMAU/HAM
[CsH sNSi] 18135-05-2 (CH;)3SiN(CH3), 936 966.8 5.6 (CH;):N
[C<H,<N.OP] 2511-17-3 OP(N{CH,),),(CH;) 918.9 951.3 0 Rln(1/1)
[CoCr0O4] 13007-92-6 (CO)Cr 714.6 739.2 26.4 Rln(24/1)
[CgFel 392-56-3 C¢Fg 624.4 648.0 30 aromatics
[C¢HFs] 363-72-4 C¢HFs 662.7 690.4 16 aromatics
[CeH,F,] 551-62-2 1,2,3,4-C¢H,F, 672.7 7004 16 aromatics
[CeHaFy] 2367-82-0 1.2,3,5-C¢H,F, 719.6 7473 16 aromatics
[C¢HaF,] 327-54-8 1.2,4,5-C¢H,F, 718.8 746.5 16 aromatics
[CeHaF;] 1489-53-8 1,2,3-C¢H;F; 696.6 724.3 16 aromatics
[C,H,F,) 367-23-7 1.2.4-C4H,F, 699.4 729.5 8 93ISZUMCM
[CeH;3F3] 372-38-3 1.3.5-C4H;F; 715.4 741.9 20 93SZU/MCM
[CeH3MnOs] 13601-24-6 (CO)sMnCH; 735.4 764.4 115 Rin(4/1)
[CeH;05Re] 14524-92-6 (CO)sReCHy 7459 7749 1.5 Rin(4/1)
[CeHyl 462-80-6 ortho-benzyne 808.5 841 0 RIn(2/2)
[CeH4FO] 2145-21-3 4-F-phenoxy 822 854.5 0 ?
[CeHyFS] 367-11-3 1,2-C¢H,F, 703.5 731.2 16 average
[CeH4F,] 540-36-3 1,4-C¢H,F, 692.8 718.7 22 aromatics
[CoH,F.] 372-18.0 1,3 CoH,F, 722 719.7 16 average
[C¢HF;3N] 368-48-9 2-(CF,)-pyridine 855.2 887.1 2 pyridines
[CeH,F3N] 3796-23-4 3-(CF;)-pyridine 860.7 892.5 2 pyridines
[C¢H,F3N] 3796-24-5 4-(CF;)-pyridine 862.0 893.9 2 pyridines
[CeHyNA] 100-70-9 2-Pyridinecarbonitrile 841 872.9 2 pyridines
[CeHyNA] 100-48-1 4-Pyridinecarbonitrile 848.8 880.6 2 pyridines
[C¢H4N-] 100-54-9 3-Pyridinecarbonitrile 845.1 877.0 2 pyridines
[C¢HN,0] 14906-59-3 4-cyano-pyridine-1-oxide 8427 873.4 5.8 Rin(2/1)
[CelI,N-O] 14906-64-0 3-cyano-pyridinc-1-oxide 847.1 879.6 0 Rlu¢1/1)
[C¢H0,] 106-51-4 p-benzoquinone 769.3 799.1 9 96IRUMAU
[CeHs] 116139-00-5 HCCCH,CH(+)CCH 716.4 748.9 0 ?
[CeHs] 2396-01-2 phenyl radical 851.5 884 0 Rin(1/1)
[CeHs] 116138-99-9 CH;-CC-CC-CH»» 786.6 819.1 0 ?
[CqHsBr] 108-86-1 CeHsBr 725.8 754.1 14 CgHsCl
[CeH;Cl] 108-90-7 C¢H:Cl 724.6 753.1 13.5 average
[CoH:F] 462-06-6 CHsF 726.6 755.9 10.5 average
[C H:NO] 386-96-9 Nitrosobenzene 823.6 854.3 5.8 RIn(2/1)
[CoHNO] 872-85-5 4-Pyridinecarboxaldehyde 8728 904.6 2 pyridines
[CHNO,] 98-95-3 C,HsNO, 769.5 800.3 5.8 Rin(2/1)
[CoHsN;] 622-37-7 phenyl azide 7875 820 0 RIn(1/1)
[C.H:0] 2122-46-5 CH;O radical 827 857.7 5.8 Rin(2/1)
[CyHa] 71-43-2 CeHq 7254 750.4 25 97EAS/SMI
[C.HBrN] 591-19-5 3-BrCH,NH- 841.4 873.2 2 anilines
[CoH(CIN] 18368-63-3 2-Cl-6-(CH;)-pyridine 876.2 908.0 2 pyridines
[CH,CIN] 3678-62-4 2-Cl-4-(CH;)-pyridine 889.4 921.2 2 pyridines
[C.H.CIN] 106-47-8 4-CIC H,NH- 842.0 873.8 2 anilines
[C H.CIN] 108-42-9 3-CI-C,H,NH: 836.3 868.1 2 anilines
[C.H.CINOY 17228-63-6 6-Chloro-1-methvl-2( I Hipvridinone 383.5 9185 -19
[C,H.CINO] 17228-64-7 2-Cl-6-(CH:O1-pyridine 878.0 909.9 2 pyridines
[C.H.FN] 371404 4-F-C,H,NH. 839.7 871.5 2 anilines
[C.H.FN] 372-19-0 3-F-CH,NH: 8355 867.3 2 anilines
[C.HAN) 626-01-7 3-I-C.H,NH, 346.8 878.7 2 anilines
[CHN] 2348-49-4 C.H.NH radical 917.4 949.8 0 ?
[C.H.NO] Y8-92-0) nicotinamide 880.4 918.3 2 pyridines
[C.H.N.O] 100-01-6 4-Nitroaniline 3342 866.0 2 anilines
I Pliia Alhams Paf Naan Vol AT ML A 4nAn
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TasLE 1. Gas basicity. proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA AS, AS, Reasons
[CeHeN,] 2004-03-7 6-Methylpurine 907.3 939.2 2 pyridines
[CeHeO] 6921-27-3 (HCCCH,),0 756.5 783.9 17 sym ethers
[C¢HO] 108-95-2 C¢HsOH 786.3 817.3 5 S(CgHsNH,)-S(CsHsOH)
[CeH;N] 6921-28-4 (HCCCH,),NH 876.9 910.0 -2 (CH;),.NH
[CeH;N] 62-53-3 CgHsNH, 850.6 882.5 2 S(CeHsCH;)-S(CsHsNH,)
[CeH;N] 109-06-8 2-(CH,)-pyridine 9173 949.1 2 pyridines
[C¢H,N] 108-99-6 3-(CHj;)-pyridine 911.6 943.4 2 pyridines
[CeH;N] 108-89-4 4-(CH;)-pyridine 9153 947.2 2 pyridines
[C¢H;NO] 95-55-6 2-(OH)C¢H4NH, 866.9 898.8 2 anilines
[CeH;NO] 620-08-6 4-(CH;0)-pyridine 929.8 961.7 2 pyridines
[C¢H;NO] 591-27-5 3-(OH)C¢HNH, 866.9 898.8 2 anilines
[C¢H,NO] 1628-89-3 2-(CH;0)-pyridine 902.8 934.7 2 pyridines
[C¢H,NO] 7295-76-3 3-(CH;0)-pyridine 9109 942.7 2 pyridines
[C4H5NO] 694-85-9 1-Methyl-2-pyridinone 894.8 925.8 5 amides
[C¢H;NO] 1003-73-2 3-methyl-pyridine-1-oxide 902.8 935.2 0 Rin(1/1)
[CeH;NS] 18794-33-7 3-(CH,S)-pyridine 904.7 936.5 2 pyridines
[C4H,NS] 18438-38-5 2-(CH,S)-pyridine 906.0 937.8 2 pyridines
[C¢H,NS] 22581-72-2 4-(CH;S)-pyridine 9233 955.2 2 pyridines
[CeHyg] 592-57-4 1,3-c-C¢Hg 804.5 837 0 Rin(2/2)
[CeHyl 628-41-1 1.4-c-C¢Hg 808.0 837 1S Rin(4/1)
[CeHgl 15082-13-0 [-Methyl-3-methylenecyclobutene 856.9 891.0 —58 Rin(1/2)
[ CoHyN.] 95515 1.2 CH,(NH,), 265.8 806.5 5.8 Rin(2/1)
[CoHyN,] 108-45-2 1.3-C¢H,(NH,), 899.2 929.9 5.8 RIn(2/1)
[CeHgN-] 106-50-3 1.4-C¢Hy(NH,), 874.0 905.9 2 anilines
[CeHgN,O} 1656-48-0 O(CH,CH,CN), 786.4 813.8 17 sym ethers
[C¢HgN,05] 37622-90-5 4-(C,H5COO)-pyrazole 846.5 880.7 -58 Rin(1/2)
[CeHiO] 625-86-5 2.5-dimethylfuran 835.2 865.9 5.8 Rln(2/1)
[CsH4O] 20843-07-6 3.4-dimethylfuran 838.3 869.0 5.8 RlIn(2/1)
[C,H;0] 3710-43-8 2 4-dimethylfuran 862.3 894.7 0 Rln( 1/1)
| CeH301 6705-50-6 Bicyclo[2.2. 1]hept-2-ene, /-0Xa- 804.7 837.1 0 Rin( 1/1)
[CHO-] 504-02-9 c-hexane-1,3-dione 849.4 881.2 2 unsym ketones
[CoH:0.] 765-87-7 c-hexane-1,2-dione 818.9 849.6 58 Rin(2/1)
[CeH05] 637-88-7 c-hexane-1.4-dione 782.7 812.5 9 sym ketones
[CeHyF;0,] 367-64-6 CF;CO,(n-C Hy) 733.8 764.8 5 esters
[CoHoN] 625-84-3 2.5-Dimethytpyrrole 887.1 918.7 3 pyrrole
[CoHgN;0,] 71-00-1 L-histidine 950.2 988 -18 94WU/FEN
[C4Ho04P] 281-33-4 2.8.9-Trioxa-|-phosphadamantane 866.8 899.3 0 RIn(3/3)
[CoH)o) 1528-30-9 c-CsHy=CH- 803.5 832.4 12 propene
[CuH o) 1501-58-2 1.2-Dimethylcyclobutene 807.3 838.0 5.8 Rin(2/1)
[CaHyp) 1118-58-7 CH;CH=CHC(CH,)=CH, 836 864.9 12 propene
[CoHyo) 764-35-2 2-hexyne 781.1 806.1 25 CH,CCH
[CeHy) 693-02-7 I-hexyne 7748 799.8 25 CH;CCH
[CeH,yp) 513-81-5 CH,=C(CH,;)C(CH;)=CH. 807.8 835.0 17.8 propene +RIn(2/1)
{CHyl 693-89-0 1-Methylcyclopentene 787.1 816.5 10 ?
{C.H,] 1663-22-3 ¢-CH:C(CH;)=CH, 842.7 871.6 12 propene
[C.Hul 4549-74-0 CH,CH=C(CH,JCH=CH, 823.4 8523 12 propene
[CH) 16906-27-7 1-ethenyl-1-methylcyclopropane 826.9 855.7 12 propene
[CHy) 3664-36-0 1.3.3-Trimethylcyclopropene 863.9 895.4 10 AUE
[CoHu) 110-82.8 o-CH,, 752.0 7845 0 RIn(2/2)
[C.H,F:N] 657-36-3 4-Trifluoromethylpiperidine 392.0 925.1 -2 (CH;).NH
[C.HF:NO| 100-59-9 CF.CONH(n-C H,) 819.4 850.3 5 amides
{C.H NG 1530-87-6 Piperidine. I-carbonitrile- 846.1 876.7 6 nitriles
[C.HNA] 3519-42-6 3.4.5-Trimethylpyrazole 916.0 949.3 -3 pyridines-RIn2
[C.HNS] 1072-91-9 1.3.5-Trimethylpyrazole 917.4 949.3 2 pyridines
[C.H.N] 43935-938-6 4-Cvanopiperidine 879.2 912.3 =2 (CH:),NH
[CH.LN: 121508-72-3 {CH:1-N-CH=N-(2-propyny1) 960.7 993.1 0 Rin( /1)
[C.H.O) 357-40-4 {CH>~CHCH-1,O 300.0 827.4 17 sym cthers
[ C.H.L0] 286-20-4 Cyclohexene oxide 815.6 848.1 0 Rinc1/1)
|C.H..0O] 1567-72-2 3-methyi-3-penten-2-one(Z) 8345 866.4 2 unsym ketones
{CHLOY 10N-94-] evelohexanone 3112 841.0 9 sym ketones
[CH.0O] 141-79.7 (CH:-C=CH(C=0ICH: 846.9 878.7 2 unsym ketones
[CH O} 2794922 Bicvelo[2.2.1]heptane.7-oxa 316.8 8442 17 svm ethers
FCHL O] 4376-23-2 3-hexen-2-onetE) §338 865.6 2 unsym ketones
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Formula Reg No Base GB PA AS, AS, Reasons
[C.Hy0-] 3400-45-1 cyclopentane carboxyvlic acid 786.4 817.4 5 acids
[ CoHig0:) 110-13-3 CH;COCH,CH,COCH; 851.8 892.0 -26 83MAU
{C,Hy04] 22157-30-8 CH;C(OCH,)=CHCOOCH; 885.8 916.8 5 esters
[CoHyN] 124-02-7 (CH,=CHCHa.).NH 916.3 949.3 -2 (CH;)-NH
[CeH [ NO] 931-20-4 c-CsHgN(2-0)1-CH;, 892.6 9244 2 unsym ketones
| CH NO] 6976-91-6 2-propenamide. N.N,2-trimethyl- 880.6 911.5 5 amides
[CoH;INO] 23135-18-4 2-propenamide. N.N-dimethyl- 899.4 930.3 N amides
{C,H;NO] 4030-18-6 Acetylpyrrolidine 894.4 925.4 5 amides
[CoHNO;] 26629-33-4 CH;CONHCH(CH;)COOCH; 888.0 938.6 -6l 83MAU
[CeH{ N3] 134166-60-2 (CH3).N-CH=N-CH,CH.CN 948.3 980.8 0 Rin(1/1)
[CQH”NXOJ 556-33-2 triglycine 916.8 966.8 —59 93CHE/WU
[CoH, -] 625-27-4 (CH,),C=CHCH,CH; 783.1 812 12 propene
[Ca H_] 563-79-1 (CH;)-C=C(CH,)» 785.9 8139 15 (CH;),C=CH,
{CeH,5] 592-41-6 I-hexene 776.3 805.2 12 propene
[CeHya] 110-82-7 c-CeHy» 666.9 686.9 42 C,Hg: ¢-C3Hg
[CeH,5] 922-61-2 CH;CH=C(CH,)C,H; 784.0 8129 12 propene
[C,H,.N] A0508-49-1 (CH,);N-CH=N-(2-propenyl) 9723 1004.8 0 Rin(1/1)
[C,H|>N5] 5397-67-1 1H.5H-pyrazolo[1,2-a]pyrazole, tetrahydro 947.3 978.0 58 Rin(2/1)
[CoH /2N 280-57-9 1.4-Diazabicyclo[2.2.2]Joctane 934.6 963.4 12 (CH;);N+RIn(6/3)
[CeH1aNs] 133835-16-2 (CH.)>-N-CH=N-{c-propyl) 973.8 1006.2 0 Rin( I/1)
[CeHaN205] 1948-31-8 di-L-alanine 905.6 NE NE not estimated
[CeH/aN-O4] 6620-95-7 ser-ser 886.4 NE . NE not estimated
[C4H;-0] 592-90-5 ¢-C¢H-O(Oxepane) 806.8 834.2 17 sym ethers
[CeH}20] 75-97-8 t-C{HyCOCH; 808.2 840.1 2 unsym ketones
[Cel1}:0] 1003-17-4 2,2-Dimcthyltetrahydrofuran 818.5 847.7 11 unsym ethers
[CeH;-0] 589-38-8 3-hexanone 811.3 843.2 2 unsym ketones
[CH 20,1 §23-18-7 cis-1.3-cyclohexandiol 849.7 882.2 0 ?
[CeH,0,] 598-98-1 t-C4Hy-COOCH; 814.2 8452 5 esters
[CeH|20,] 5515-04-0 trans-1.3-cyclohexanol 797.9 828.6 5.8 Rin(z/1)
[CeH 20s] 123-42-2 (CH;3),C(OH)CH,(C=0)CH; 791.1 822.9 2 unsym ketones
[CeH,204] 26655-34-5 alpha-D-glucose 778.9 NE NE not estimated
[CeH 204] 28905-12-6 beta-D-glucose 778.9 NE NE not estimated
[C.H:N] 111-49-9 Hexahydroazepine 923.5 956.7 -19 (CH;),NH
[CoH,:N] 626-67-5 1-Methylpiperidine 940.1 971.1 56 (CH,);N
[C,H|3N] 1611-12-7 n-C;H;CH=NC,H; 923.0 955.5 0 RIn(1/1)
CeH|:N] 78733-72-9 {CH;)-NC{CH;)=CHCH, 9729 1005.4 0 Rin( /1)
C.H,:N] 108-91-8 c-C.H, NH, 899.6 934.4 -8 S(CeH,,CH3)-
[CHN] 6906-32-7 (CH4)-C=CHN(CH:}, 934.5 967.0 0 RIn( /1)
[C.H,:NO] 760-79-2 n-C;H-CON(CH)- 890.8 921.7 S amides
[C,H,:NO] 685-91-6 CH-CON(C-Hgs- 894.4 925.4 5 amides
[CeH|aNO) 21678-37-3 1-C;H-CON(CH:)a 891.8 923.7 2 amides
(C.H,:NO] 53687-79-9 ¢-CsH,Nt2-OCH.) 936.7 969.9 -2 (CH;),NH
[C.H:NOA] 61-90-5 L-leucine 880.6 9146 -5 CH;NH,
[ CeH:NO5] 73-32-5 L-isoleucine 883.5 917.4 -5 CH;:NH-
| CaH,:0:P) 7735-82-2 cis.cis-2-Methoxy-4.6-dimethyl-1.3.2- 919.1 951.6 0 Rinc /1)
dioxaphosphorinane
[C.H.:0:P} 41821-91-4 trans-2-Methoxy-cis.cis-+.6-dimethyvl-1.3.2- 9141 946.6 0 Rinc1/1y
dinxaphaspharinane

|CH,:P] 39763-50-3 {CH:PCH; 936.7 969 .4 0 Rinc1/1)
[CHN- 32150-25-7 {CH,1»N-CH =N-{n-propy1) 979.2 10117 0 Rin( 1/1)
LCLHN:) 32150-24-6 (CHO-N-CH=N-(1-methy lethyvly 931.0 1013.5 ) Rin(1/1)
[C.HNL 131228404 (CH;):N-CICH1=NC,H; 996.7 1029.1 0 RInc1/1)
[C.HLNS 26163-37-1 Pyridazine. hexahydro-1.2-dimethyl 935.4 966.1 5.6 (CH; ;N
[CH.:N.O] (3 66-62-4 (CH . N-CH=N-2-methoxyethyli 986.4 1018.9 0 Rin(1/D)
[CHNO- S6-NT-1 L-Jvsine 951.0 996 —-42 93CHE/WU
| C.H..N.O,; T4-T0R L-Arginine 1006.6 1051.0 —20) SOMAU/HAM
1C.H.L0) 1ON-20-3 1-C:H-1-0 328.1 8585 17 sym ethers

H,,0l FHI-43-3 m-C:H-1,0 S10.5 3379 17 sym ethers
{C.H.O! f\.‘”-“)l».‘ C-H:0n-C.H.» 8209 356.0 11 unsym cthers
CCOH O 118-00-9 neo-C -OCH: 967 8258 i unsym cthers
i C.HLOSH 1\"«‘* 30 CH:=1CHOOSHTCH 0. 898.2 v30.6 0 Rine /1)
{CHLON 13179-46:4 CHOCH,OCH 886 93135 -62 SISHA/BLA

i [11-96-6 CHOOCH-CH-1.OCH: 8709 9188 =52 S4SHA/BLA: 83MAU
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TaBLE 1. Gas basicity, proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA As, AS, Reasons
[CeH 48] 111-47-7 (n-C3H;).S 834.9 864.7 9 sym sulfides
[CeH,4S] 625-80-9 (i-C3H7),S 846.6 876.4 9 sym sulfides
[CeHsN] 121-44-8 (C>Hs)3N 951 981.8 5.6 (CH;);N
[CeHysN] 142-84-7 (n-C3H,);NH 9293 962.3 -19 (CH;),NH
[CeHy5N] 111-26-2 n-C¢H 3NH, 893.5 927.5 =5 CH;NH,
{CsH,sN] 927-62-8 (CH3)a(n-C Hg)N 938.2 969.2 5.6 (CH3):N
[CeH5N] 921-04-0 (sec-C4Hg)(CH;),N 945.1 975.9 5.6 (CH;3);N
[C¢H;sN] 7239-24-9 (CH;),(i-C4Hg)N 937.8 968.7 5.6 (CH;);N
[CeH,sN] 108-18-9 (i-C3H,).NH 938.6 9719 -19 (CH;).NH
[C4H,sN] 918-02-5 (CHa),(1-C4Hg)N 948.6 979.6 5.6 (CH3);N
[CeH,sNO] 4048-33-3 NH,(CH,)sOH 915.7 969.0 -70 80MAU
[CeH,sNs] 13439-84-4 ((CH3)aN),C=NCH; 1015.2 1047.7 0 Rln( /1)
[CeH,sOP] 597-50-2 (C,H;);PO 906.8 936.6 9.1 RIn(3/1)
[CeH;s04P] 78400 OP(OC ,H,), 8790.6 009.3 9.1 RIn(3/1)
[CeH,sP] 554-70-1 (C,Hs):P 952.0 984.5 0 RIn(3/3)
[CeH gN>] 60678-65-1 (n-C3H;)(CH;)NN(CH3), 934.3 966.8 0 Rin(1/1)
[CeHgNs] 23337-93-1 Hydrazine, 1,2-diethyl-1,2-dimethyl 933.0 963.7 5.8 RiIn(2/1)
[ CeHyNa] 110-18-9 (CH3),N(CH,),N(CH;), 970.6 1012.8 -33 80MAU/HAM
[CeH 6Na] 124-09-4 1.6-Diaminohexane 946.2 999.5 =70 80MAU/HAM
[C¢H 6N2OP] 7778-06-5 ¢-OP{N(CHj;),}N(CH;)CH,CH,N(CH3) 929.3 961.7 0 RIn(1/1)
[CeH,40Si] 597-52-4 (C;H5);SiOH 794.8 822.1 17 88LI/STO
[CoHyNSi] 18182-40-6 (CH,);SiCH,N(CH;), 9438 9745 5.6 (CH,);N
[ CoH,sN:OP] 680-31-9 OP(N(CH3),), 928.7 958.6 9.1 Rin(3/1)
[CeH gN1P] 1608-26-0 P(N(CH3)»)3 897.7 930.1 0 Rin(1/1)
[C¢H gN;PS] 3732-82-9 SP{N(CHj,),); 9122 942.0 9.1 Rin(3/1)
[CeH sN1:PSe] 7422-73-3 SeP(N(CH;)1); 904.3 934.1 9.1 RIn(3/1)
[CeH 30Si] 107-46-0 (CH,);SiOSi(CH;); 816.2 846.4 7.8 87LISTO
[CeMo0Og] 13939-06-5 (CO)Mo 738.1 762.6 264 Rin(24/1)
[CeOeV] 20644-87-5 (CO)V 7753 799.9 264 RlIn(24/1)
[C,OsW] 14040-11-0 (CO)W 7334 758.0 26.4 Rin(24/1)
[C4H N-04] 619-72-7 4-NO,-C¢H,;-CN 745.1 775.7 6 nitriles
[C+H N-O,] 619-24-9 3-NO,-C¢H,-CN 750.7 781.4 6 nitriles
{C;H:Q10] 587-04-2 3-CIC(H,CHO 781.1 813.0 2 CH;CHO
[C;HsC10] 104-88-1 4-CIC,H,CHO 799.4 831.3 2 CH,CHO
[C;HsCrNO;] 36312-04-6 (CsHs)Cr(CO),NO 786.7 819.1 0 Rin( /1)
[C-HsDs] 1124-18-1 C¢HsCDy 762 789.7 16 toluene
[C;HsFO] 456-48-4 3-FC¢H,CHO 7825 814.3 2 aldehydes
{C;HsFO] 459-57-4 4-FC¢H,CHO 7953 827.1 2 aldehydes
[C-HsN] 100-47-0 C¢HCN 780.9 811.5 6 nitriles
[C-HsN] 931-54-4 CyH:NC 836.0 868.4 0 RiIn(1/1)
[C-H:N] 2510-22-7 +4-ethynyl-pyridine 898.2 930.1 2 pyridincs
[C-HsNO] 273-53-0 benzoxazole 859.8 891.6 2 pyridines
TC-H{NO:] 555-16-8 +4-(NO,)CH,CHO 763.2 795.1 2 aldehydes
[C-H:O.Rh] 12192-97-1 (CsHs)Rh(CO), 851.8 882.5 5.8 Rin(2/1)
[ C-H.CINO| 618-48-4 3-CI-CoH,CONH, 846.3 877.2 5 amides
| C-H,CINO] 619-36-7 +-Cl-C,H,CONH, 846.3 871.2 5 amides
[C-H.F] 2599-73-7 3-FC4H,CH, radical 804 836.5 0 ?
(C-HFNO) 455-37-8 3-F-C(H,CONH, 846.3 877.2 5 amides
[C-H.FNO] 824-75-9 +4-F-C,H,CONH, 846.3 877.2 5 amides
[C-H.F:N] 98-16-8 3.CF,C¢H,NH, 825.1 856.9 2 anilines
[C-HoN-] 274-76-0 Imidazo(1.2-ajpyridine 940.3 972.1 2 pyridines
[C-H.N:] 271-44-3 IH-Indazole 868.9 900.8 2 pyridines
[C-H,N:] 271-63-6 7-Azaindole 908.3 940.2 2 pyridines
[C-H.N,] 3172 Benzimidazole 920.3 953.8 -3 pyridine-RIn2
[C-H.N-] 2237-30-1 3-NH.-C H.CN 810.4 8423 2 anilines
[C-H.N-0: 619-80-7 14-NO,-C,H,;CONH, 8144 845.3 5 amides
[C-H.N.0.] 643-09-0 3.NO.-C,H.CONH. 823.2 8542 5 amides
{C-H.0] S39-80-0 2.4.6-Cvycloheptatricne- [-one 891.0 920.8 9 sym ketones
| C-H.O] S02-87-4 4-Methylene-2.5-cvelohexadiene- F-one 894.0 9228 9 sym ketones
1C-H.0]} J00-52-7 C.HCHO 3021 834.0 2 CH;CHO
{C-H.OL) 6H3-85-0 C,H:COOH 790.1 821.1 5 acids
“C-H-] 2154.56-5 C.H:CH- 300.7 8314 6 isoel analog
CC-H-1 3851-27.7 ¢-C-H- radical 800.0 332.4 0 ?

! Phuc Cham Ref Nata Vel 27 Nn 3 1008
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Formula Reg No Base GB PA As, AS, Reasons
[C-H-Br] 106-38-7 4-Br-toluene 745.8 775.3 10 aromatics
[C-H;Br] 95-46-5 2-Br-toluene 745.8 775.3 10 aromatics
[C-HBr] 591-17-3 3-Br-toluene 752.5 782.0 10 aromatics
{C-H.C1] 95-49-8 2-Cl-toluene 761.1 790.5 10 aromatics
| C-HLC1Y 106-43-4 4-Cl-toluene 735.2 762.9 16 aromatics
[C;HCl] 108-41-8 3-Cl-toluene 754.5 783.9 10 aromatics
[C;H,F] 95-52-3 2-F-toluene 743.8 773.3 10 aromatics
[C;H4F} 352-70-5 3-F-toluene 756.0 785.4 10 aromatics
| CsHqt] 352-32-9 4-CH;-CgHyb 736.1 763.3 16 aromatics
[C7HA1] 615-37-2 2-I-toluene 750.8 780.3 10 aromatics
[C.H;N] 16118-22-2 CHCH=NH 879.4 911.9 0 Rin(1/1)
[C;H;N] 56911-25-2 2.3-Cyclobutenopyridine 922.0 953.9 2 pyridines
[C,H;N} 56911-27-4 3.4-Cyclobutenopyridine 925.6 957.5 2 pyridines
[C;H;N] 100-43-6 4-Vinylpyridine 912.3 944.1 2 pyridines
[C;H;NO] 350-03-8 3-(CH;CO)-pyridine 884.3 916.2 2 pyridines
[C;H;NO] 1122-54-9 1-(4-Pyridinyl)-ethanone 882.9 914.7 2 pyridines
[C;H;NO] 55-21-0 C HsCONH, 861.2 892.1 5 amides
[C;H;NO,] 118-92-3 2-NH,-benzoic acid 869.0 901.5 0 ?
[C;H;NO,] 150-13-0 4-NH,-benzoic acid 832.3 864.7 0 ?
[C-H;NO,] 99-05-8 3-NH,-benzoic acid 832.3 864.7 0 ?
[C;H;NO] 556-18-3 4-NH,C,H,CHO 878.6 910.4 2 anilines
[C;H;NO,) 93-60-7 methylnicotinate 893.8 925.6 2 pyridines
[C;H;NO,] 14188-94-4 1-(3-pyridinyl-1-oxide)ethanone 880.6 913.1 0 7
[C;H,NO,] 99-99-0 4-Nitrotoluene 782.7 815.2 0 ?
[C;H,NO,) 2459-09-8 Pyridine-4-carboxylic acid, methyl ester 894.7 926.6 2 pyridines
[C;H;NO;) 619-73-8 4-NO,-C,H,CH,0H 778.0 810.5 0 86SUN/KUL
[C4H;N3] 13351-73-0 I-methylbenzotriazole 898.7 931.2 0 Rin(1/1)
{C/HyN;] 16584-00-2 2-methyl-2H-benzotriazole 855.9 890.1 -58 Rin( 1/2)
[C;H,0] 155174-22-4 3-OH-benzyl 853 885.5 0 RIn(1/1)
{C;H,0] 3174-48-9 4-Me-phenoxy 852 884.5 0 Rint 1/1)
[C;H,0] 88170-17-6 4-OH-benzyl 864 896.5 0 Rin( /1)
{CsH,0] 155174-21-3 2-OH-benzyl 846 878.5 0 Rin(1/1)
[C;H-0) 3174-49-0 2-Me-phenoxy 842 874.5 0 Rln(1/1)
{C,H,0) 41115-75-7 3-Me-phenoxy 845 8775 0 Rin( /1)
[C7Hy) 108-88-3 CqHsCH; 756.3 784.0 16 toluene
[C,H.]) 121-46-0 Ricyela[2.2.1]hepta-? S-diene 8203 8103 1.5 Rin(4/1)
[C-HyN,0] 3544-24-9 3-NH,-C¢H,CONH, 869.9 900.9 5 amides
[C,HgN.O] 2835-68-9 4-NH,-C¢H,CONH. 896.9 9279 5 amides
[C;H4N.0,) 100-15-2 N-Methyl-4-nitroaniline 865.1 891.6 20 anilines
[C-H N,] 17258-04-4 Di( I-pyrazolylymethane 893.0 024.7 5.8 Rin(2/1)
[C;H;0) 694-71-3 Bicyclo[2.2.1]hept-2-ene-7-one 798.3 830.2 2 unsym ketones
[C-H,0] 100-51-6 C,H:CH,OH 748.0 778.3 7 CH;OH
{C-H.O] 100-66-3 C.H:OCH: 807.2 839.6 0 ?
[C-H.0] 694-98-4 Bicvelo[2.2.1]hept-2-ene-5-one 8134 8453 2 unsym ketones
[C-H,0.] 1004-36-0 2.6-Dimethyl-4-pyrone 907.3 941.5 -5.8 Rin( 1/2)
[C-H.0-S] 3712-85-4 C,H:SO-CH. 780.3 3127 0 RIn(1/1)
[C-H.S) 100-68-3 C.H<SCH. 843.7 872.6 12

[C-HyN] 95-53-4 2-methylaniline 859.1 890.9 2 anilines

[ C-HyN] 536-75-4 +-1C-Hs1-pyridine 919.2 951.1 2 pyridines
[C-H,N] 108-48-3 2.6-(CHa)-pyridine 931.1 963.0 2 pyridines
[C-HyN) 108-44-1 2.CH:C,H,NH: 8640 895.8 2 anilines
{C-HyN] 00-40-9 CHsCHaNH- 8794 913.3 -3 CH:NH,
{C-HN] 100-71-0 2-(C>Hzi-pyridine 920.6 9524 2 pyridines
[C-HN] 589-93-5 2 5-1CH bepyridine 926.9 938.8 2 pyridines
[C-HoNj 108-47-% 244 CHo-pyridine 930.8 962.9 2 pyridines
[C-HuN} I¥A-61-9 2ACH -payridine ERANRY] PALA 2 pyndines
[C-HLN] 100-61-8 (‘ H:NHCH: 8901 916.6 20 anilines
[C-H.N} 391-22-0 S5 CHa-pyridine AR 9354 2 pyridines
[C-H.N! 106-49-0 4 (, H;C H.NH. 8648 %96.7 2 anilines
[C-H.N] S8A-5R-4 3 4= CH:1-pyridine Y253 Y373 2 pyridines
[C-H.N] 36787 3oCoHe-paridine 9155 9474 2 pyridines
IC-HNO] S36-90-3 CHOCHNH LN 9134 2 anilines
[C-HNOJ YO-04-4) 2CH.OC H.NH. 5T33 Yos 2 2 anilines
[C-HNOT 23579922 24 CH.OCH -pyndine Yo d 933.3 2 pyridines
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Formula Reg No Base GB. PA As, AS, Reasons
[CINO] 104049 4 CH,OC(H,NH, 268.5 900.3 2 anilines
[C,HgNS] 1783-81-9 3-CH;SC¢H NH, 870.3 902.1 2 anilines
(CHy] 498-66-8 Bicyclo[2.2.1]hept-2-ene 804.0 836.5 0 RiIn(1/1)
[C;H,(CIN] #449 3-Chloro-1-azabicyclo[2.2.2Joct-2-ene 916.7 947.5 5.6 (CH3):;N
[CqH gNa] 18437-57-5 N.N-Dimethyl-3-pyridinamine 943.1 9069.6 20 anilines
[CsHoN,] 1122-58-3 N.N-Dimethyi-4-pyridinamine 971.1 997.6 20 anilines
[C7H oNA] 5683-33-0 N.N-Dimethyl-2-pyridinamine 941.6 968.2 20 anilines
[CH;oN,0,] 4027-57-0 3(5)-methyl-5(3)-ethoxycarbonylpyrazole 870.8 902.6 2 pyridines
[C;H,(O] 10218-02-7 Bicyclo[2.2.1]heptan-7-one 802.4 832.1 9 sym ketones
[C.H,,0] 497-38-1 Bicyclo[2.2.1]heptan-2-one 815.5 847.4 2 unsym ketones
[C;H,,0] 1121-37-5 (c-C3H;),CO 850.6 880.4 9 sym ketones
[C;HS] 38381-24-7 (c-C3H;5),CS 874.5 904.3 9 sym ketones
{C;H,,F:N] #524 3.3-Difluoro-!-azabicyclo[2.2.2]octane 904.8 935.5 5.6 (CH;);N
{C;HN] 766-05-2 c-CgH,;,CN 7844 815.0 6 nitriles
[CHN] 87-62-7 2.6-dimethylaniline 869.8 901.7 ) 2 anilines
[C;H,N] 13929-94-7 I-Azabicyclo[2.2.2]oct-2-ene 938.6 969.4 5.6 (CH;)3N
[C;H,,NO] 3731-38-2 1-Azabicyclo[2.2.2]octan-3-one 405.2 936.0 5.6 (CHy)WN
[CHis) 765-47-9 ¢-CsHg-1.2-(CHa)s 791.9 822.6 5.8 RIn(2/1)
[CH,.] 1000-86-8 (CH;)-,C=CHC(CH;3)=CH, 857.6 886.5 12 propene
[CsH,5] 591-49-1 1-Methylcyclohexene 792.6 825.1 0 ?
[C4H,,BrN] #364 3-Bromo- 1 -azabicyclo[2.2.2]octane 931.8 962.6 5.6 (CH;3):N
[C;H,CIN] 42332-45-6 3-Chloro-1-azabicyclo[2.2.2Joctane 923.5 954.3 5.6 (CH::N
[C;HxCIN] 5960-95-2 1-azabicyclo[2.2.2}-octane, 4-chloro 918.6 949.4 5.6 (CH3)3N
[C;H,-CIN] 96943-88-3 1-azabicyclo[2.2.2]-octane, 2-chloro 920.0 950.8 5.6 (CH3);N
[C,H,,FN] #321 3-Fluoro-1-azabicyclo{3.2.1]octane 936.7 967.5 5.6 (CH3);N
{C;H,aN,] 3001-72-7 1,5-diazabicyclo{4.3.0]non-5-ene 1005.9 1038.3 0 Rin( /1)
[C;HaN,] 45676-04-8 1-t-Butylimidazole 954.9 987.0 2 pyridines
[C:H,:N;] 15802-80-9 3(5)-t-butylpyrazole 891.0 922.8 2 - pyridines
[C7H 2N\ ] 52096-24-9 n-Butylpyrazole 897.3 928.8 3 pyrazole
[CH,2N,O4] 704-15-4 gly-pro 905.6 NE NE not estimated
[CsH2N,04] 2578-57-6 pro-gly 925.1 NE NE not estimated
[C,H,.0) 580.00.4 4-methylcyclohexanone 130 449 2 unsym ketnnes
{C;H,,0] 502-42-1 cycloheptanone 815.9 845.6 9 sym ketones
[CsH,.0,] 98-89-5 Cyclohexane carboxylic acid 792.8 823.8 5 acids
[C5H,:N] 100-76-5 1-azabicyclo{2.2.2]-octane 952.5 983.3 5.6 (CH;)3N
[CH,Nj 7242021 Bicyclo[2.2.1]heptan-2-amine exo 901.3 0353 -5 CH,NH,
[C;H:;3N] 31002-73-0 Bicyclo[2.2. 1 heptan-2-amine.endo 901.3 935.3 -5 CH;NH.
{C5H,3N;] 673-46-1 N, .N,-dimethylhistamine 990.1 1022.0 2 pyridines
[C:H3N;] 5807-14-7 1.5.7-triazabicyclo [4.4.0]dec-5-ene 1022.1 1054.6 0 Rlin(1/1)
[C-H3:N:0,] 3146-40-5 ala-gly-gly 917.8 NE NE not estimated
[C-H,:N:0y4) 19729-30-7 gly-gly-ala 9148 NE NE not estirmated
[C-H,,) 625-65-0) {CH,).C=CHCHI(CH, ), 7831 812 12 propene
[C-H,:CIN] 19665-74-9 ¢-CsHoN2-CH-CLL1-CH; 934.2 965.0 56 (CH3):N
[C-H;N,j 6238-14-8 3-Amino-1-azabicyclo[2.2.2Joctane 954.7 985.5 5.6 (CH:)3N
[C-H N, ] 6323-29-1 2-Methyl-1.2-diazabicyelof2.2.2]-octane 938.1 968.9 56 (CH. )N
[C-H|;N,] 14287-89-9 2.3-diazabicyclo[2.2.1 Jheptane. 2.3-dimethyl 945.6 978.0 0 Rin(1/1)
[C-H N3] 151328-39-1 (CH:)-N-CICH;) = N(e-C; Hs) 991.7 1024.1 0 Rin( 1/1)
[C-HuN:O3] 1963-21-9 aly-val §74.1 NE NE not estimated
[C-H | N-0s] 686-43-1 val-gly 874.1 NE NE not estimated
[C-H,:0] 100-49-2 o-C.H,,CH-OH 7717 802.1 7 CH:OH
[C-H,.0] 931-36-6 ¢-CoH, OCH, 811.3 840.5 1 unsym cthers
[C-H,,0] 123-19-3 n-C;H-1.CO 815.3 845.0 9 sym Kketones
[C-H,,0] S65-80-0 ti-C:H-1,CO 820.5 850.3 9 sym Ketones
[C-H,.S] 2550-37-0 ¢-C H,;CH.SH 7824 813.6 4 CH.SH
“C-H,.,S] 6372-99-2 Heptamethyienesuifide 830.7 860.5 9 sym sulfides
[C-H,,S! ¢-C.H;SCH: ERRI 864.5 4 unsym sultides
[C-H,.N; TR73I3730 (CH:1NCIC.Ha=CHCH. 961 991.8 56 {CH3)N

| C-H,N} AR08 o-C.H;,CH-NH- 958 926.6 56 (CHy )N
[C-H,:NOJ 24331-71-2 t-C,H.CONICH 1y 8952 927.1 2 amides
[C-HLNL 94792201 (CH:N-CICH 1= Nen-C Ho 997.9 1030.3 0 RinC1/1)
"C-H,.N5) 4YR40-68-8 1H-1.2-diazepine. hexahvdro-1.2-dimethy] 936.1 966.8 5.8 Rin(2/1)
[C-H..N. ERREAEVRIS (CH:1aN-CH = N-t I-methviprops i YRS.7 1018.1 0 Rin(1/1}
[CHLNL RTRNEWTIR CH N -CLOH 1 = NG-CLH- 999.2 10316 0 Rln( 1/1)
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Formula Reg No Base GB PA AS, AS, Reasons
{C-H eNs] 3717-82-6 (GH4)-N-CH=N-(n-butyl) 980.5 1013.0 0 Rin(1/1)
[C:H6N5] 67161-18-6 (CH;).N-CH=N-(2-methylpropyl) 982.0 1014.5 0 Rin( 1/1)
[C;H;sNa] 23314-06-9 (CH;),N-CH=N(t-C4Ho) 988.3 1020.8 0 Rin(1/1)

[C3H 6N:0) 151328-41-5 (CH,),N-C(CH,)=N(CH,);0CH; 1003.3 1036.2 0 Rin(1/1)
[C;HO] 17348-59-3 (i-C3H;)O(-CsHy) 841.5 870.7 11 unsym ethers
[C/H,405] 111-89-7 CH,0(CH,);OCH; 879.5 931.3 ~65 84SHA/BLA
[C:H7N] 57757-60-5 {t-CsH ) (CH3).N 951.5 982.5 56 (CH;};N
[CHN] 10076-31-0 (CH:)a(neo-CsH, N 9395 970.5 5.6 (CH),N
[C:H,;N] 4458-31-5 (C3Hs)(r-CoH,)N 947.9 978.8 5.6 (CH);:N
[C;H3N] 6006-15-1 (i-C3H;)N(C,Hs)» 965.6 996.4 56 (CH3);N
[C-H,-N} 111-68-2 n-C;H,sNH, 889.3 923.2 =5 CH;CH.NH,
[C-H{7N3] 13439-88-8 ((CH;3).N}hC=NC,H; 1019.0 1051.4 0 Rin(1/1)
[Cll19N;] 101398-58-7 (CH;)>N-CH = N(CH.)>N(CHj), 996.4 1028.8 0 Rin¢ 1/1)
[C;H,P] 3405-42-3 (n-CHy)y(CH,)P 950.9 9835 0 Rin(1/1)

[CiH N, 60678-73-1 (t-C4Hg){CH3;)NN(CH3), 936.4 968.8 0 Rln(1/1)
[CsHgN,] 110-95-2 (CH;),N(CH,);N(CH;), 985.4 1035.2 -58 8OMAU/HAM
[CoH gNa] 52598-10-4 {n-C,H,)(CH;)NN(CH;), 938.1 970.5 0 Rin(1/1)
[C3HyNs) 646-19-5 1.7-Diaminoheptane 944.9 998.5 -7 S8OMAU/HAM
[C;H oNSi] 23138-94-5 (CH.),Si(CH,)-N(CH ), 949.4 980.4 5.6 (CH,);N
[CsH,F,N] 368-77-4 3-(CFy)-CoH-CN 760.8 791.4 6 nitriles
[CoH,F:N] 455-18-5 4-(CF3)-C{H,-CN 7583 7872 11.8 nitriles+R1In(2/1)
[C4H N 626-17-5 1.3(CN)-CeHy 750.4 779.3 1.8 nitriles+RIn(2/1)
[CeHLN,] 623-26-7 14-(CN),-CoH, 751.8 779.0° 17.5 nitriles +RIn(4/1)
[CxH:CT] 873-73-4 4-CI-C¢H,-CCH 801.7 832.4 58 Rin(2/1)
[C4HCY T66-83-6 3-CICgH,CCH 7798 8123 0 Rin(1/1)
[C4HsC1,0] 2902-69-4 CeHsCOCCl, 787.0 818.9 2 unsym ketones
[C4H;F] 2561-17-3 3-FC¢H,CCH 776.3 808.7 0 Rin( 1/1)
[CyHsF] 766-98-3 4-FCH,CCH 796.7 827.4 5.8 Rln(2/1)
[C4H;F;0] 455-19-6 p-CF,C¢H,CHO 773.8 805.6 2 CH,;CHO
[C4H:F:0) 434.45.7 C,H;COCF, 767.4 799.2 2 unsym ketones
[ CHNOJ 105-07-7 4-CNC(H,CHO 766.3 796.9 6 nitriles

[CeHy] 536-74-3 CeHs-CCH 801.3 832.0 538 RIn(2/1)
[C3H(CIN] 64407-07-4 3-(CH,CH-C¢H,-CN 780.6 811.2 6 nitriles
{C3HCIN] 874-86-2 4-(CH-CD-C¢H-CN 782.1 812.8 6 nitriles
[CyH¢FiNO] 1801-10-1 3-CF;-C4H,CONH, 836.0 866.9 5 amides
[C3HgF:NO] 1891-90-3 4-CF;-C(H,CONH, 831.8 862.8 5 amides

[ C¢HeN,) 253-66-7 Cinnoline 904.4 936.3 2 pyridines
[CgHeNA] 91-19-0 Quinoxaline 873.7 903.8 8 pyridines+RIn(2/1)
[C4H-Br] 2039-82-9 4-BrC¢H,CH=CH, 809.8 838.7 12 propene
[C«H-Br] 2039-86-3 3-BrC4H,CH=CH, 7935 8224 12 propene
[CyH,CH 2039-35-2 3-CIC,H,CH=CH, 812.6 841.5 12 propene
[C4H-CIO] 99-02-5 3-Cl-C4H-COCH, 815.1 846.9 2 unsym ketones
[{C.H-CIO] 99.91-2 4.CI-C4H,-COCH; 8248 856.6 2 unsym ketones
[CH-CIO.] 2905-65-9 3-Cl-C H,-COOCH; 804.4 835.4 5 esters
[C4H-CIO,] 1126-36-1 4-Cl-CH,-COOCH; 811.1 842.1 5 esters
[CH-FO] 403-42-9 4-F-C,H,-COCH; 826.8 858.6 2 unsym ketones
[CH-FO] 435-36-7 3-F-C,H,COCH; 813.8 845.7 2 unsym ketones
[CH-FO,]} 435-68-3 3-F-C.H,;-COOCH,; 801.9 832.9 5 esters
[C\H-FO.] 403-33-8 +4-F-C,H,-COOCH; 810.3 841.3 S esters
{C.H-FO,5) 124397-38-2 4-SO.F-CH,-COOCH; 771.6 802.6 5 esters

| C.H-FO,S] 124397-36-0 3-S0.F-C,H,-COOCH, 775.1 806.1 5 esters

[CH-N] [4235-81-3 4-H.N-C(H,-CCH 882.0 912.7 58 Rin(2/1}
[C.H-N] 140-29-4 Benzyl cyvanide 7748 805.5 6 nitriles
[C.H-N] 120-72-9 Indole 901.9 9334 3 pyrrole
[CH-NO-S] 22821-76-7 4-(CH:SO,1-C H,-CN 768.0 798.7 6 nitriles
IC.H-NO-S; 22821-75-6 3(CH.SO.-CH-CN 768.8 799.5 6 nitriles
{C.H-NOY] 121-89-1 3-NO,-C H-COCH: 794! 826.0 2 unsym ketones
[CH-NO:] 100-19-6 4-NO,-C.H,-COCH- 7925 8243 2 unsym ketones
[CH-NO, 619-30-] 1-0.N-C.H,-COOCH;, 7823 813.2 5 esters
1CH-NOL 618-95-1 3-0-N-C. H;-COOCH: 847 8137 3 esters,

[CH. 277-10-1 Cubane 8336 8399 20.6 Rint24/2)
|C.H.] 100-42-5 C.H:CHCH. 8092 839.5 74 ALE

TCHG 22796-95-3 12-C Hye=CHa 871.7 R 8 propene = Rint 2/1)
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[CsHy] 502-86-3 1,4-C¢Hy(=CH,), 873.5 900.6 18 propene +RIn(4/2)
[CyH FeO] 12080-06-7 (C5H,)Fe(CO)-CH, 759.5 792.0 0 Rin(1/1)
[CgHgN-] 934-37-2 2-Methylimidazo(1,2-a)pyridine 959.0 990.9 2 pyridines
[CeH;sN-] 933-69-7 5-Methylimidazo(1.2-a)pyridine 955.4 987.4 2 pyridines
[C4HgN,] 1632-83-3 1-methylbenzimidazole 935.2 967.0 2 pyridines
[C4HgN,] 4838-00-0 2-Methyl-2H-indazole 909.6 9414 2 pyridines
[CyHgN-] 874-39-5 7-Methylimidazo( 1,2-a}pyridine 962.7 994.6 2 pyridines
[CgHgN,] 13436-48-1 t-methylindazole 890.5 9224 2 pyridines
[CeH30] 104-87-0 4-(CH-)C,H,CHO 820.0 851.8 2 CH,CHO
[CeHs0) 620-23-5 3-CH,C,H,CHO 808.1 840.0 2 CH;CHO
[CsHz0] 98-86-2 C H;COCH, 829.3 861.1 2 unsym ketones
[C¢Hz05] 99-04-7 Benzoic acid. 3-methyl 798.8 829.8 5 acids
[CgHg0s] 123-11-5 4-CH,0C¢H,CHO 849.3 881.1 2 aldehydes
[CgHgO5] 99-93-4 4-HO-C¢H,-COCH;, 851.9 883.7 2 unsym ketones
[C4Hz0,] 93-58-3 C¢HsCO,CH;,4 819.5 850.5 5 esters
fC<H:0,1 118-90-1 Benzoic acid. 2-methyl 807.8 838.8 5 acids
[CgH,0,] 591-31-1 3-CH;0C4H,CHO 812.2 844.1 2 aldehydes
[C3H0,] 121-71-1 3-HO-C¢H-COCH;, 831.8 863.6 2 unsym ketones
[CsHgO-] 99-94-5 Benzoic acid, 4-methyl 805.7 836.7 5 acids
[CsH:0:] 19438-10-9 3-HO-C4H.-COOCH, 819.1 850.0 5 esters
[CsH50s] 99-76-3 4-HO-C¢H,-COOCH; 8325 863.4 5 esters
[Cy4Ho) 2348-51-8 C4HsCHCH; radical 804 836.5 0 ?
[C4HoN] 533-35-7 3.4-Cyclopentenopyridine 930.5 962.4 2 pyridines
[CyHoN] 533-37-9 2.3-Cyclopentenopyridine 925.6 957.5 2 pyridines
[C4HyN] 696-18-4 Aziridine, 1-phenyl 895.7 926.5 5.6 (CH:)3N
[C4HoN] 496-15-1 2.3-Dihydroindole 926.3 957.1 5.6 (CH3);N
[CgHoNO] 619-55-6 4-CH;-C¢H,CONH, 869.9 900.9 S amides
[CyH,NO] A18-47-3 3.CH,-C,H,CONH, 8699 900.9 5 amides
[C4HgNO] 99-92-3 4-NH,-C,H,-COCH; 877.0 908.8 2 anilines
[CyHgNO,, 89-87-2 2.4-Dimethylnitrobenzene 798.5 831.0 0 ?
[C4HNO-] 619-45-4 4-NH,-C¢H;-COOCH;, 853.0 883.9 5 esters
[ CsHoNO,] 3424-93.9 4-CH;0-CH,CONH, 869.4 900.3 5 amides
[C4HyNO] 5813-86-5 3-CH;0-C¢H,CONH, 869.9 900.9 5 amides
[C4Hyo] 95-47-6 o-Xylene 768.3 796.0 i6 aromatics
[CeH o) 106-42-3 p-Xylene 766.8 794.4 16 aromatics
[CyHyol [00-414 C.H.CH, 760.3 788.0 16 toluene
[CeHyo] 108-38-3 1.3-(CHa)5-CoHs 786.2 812.1 2 87LISTO
[CeHCIN] 698-69-1 4-CICH,N(CHy), 896.4 9229 20 anilines
[CsH,oFN] 403-16-3 4-FCH,N(CH,) 898.3 924.8 20 anilines
[C4H | FsNST #696 4-SF:C,H,N(CH,) 872.2 898.7 20 anilines
[ CH oFNS] #678 34(CH,)-NC H.SFs 874.5 901.0 20 anilines
[CiHpN-0,] 100-23-2 N.N-Dimethy!-4-nitroaniline 870.2 896.7 20 anilines
[CoHN04) 619-31-8 3-(NO,JC;H,N(CH ) 867.6 894.1 20 anilines
[CH,,0] 538-86-3 CoH:CH-OCH; 7875 816.7 11 unsym ethers
{CH,,ClO] 17530-69-7 3-Chloro-5.5-dimethyleyelohexen-2-one 836.0 867.9 2 unsym ketones
{CH, N 121-69-7 C¢H:N(CH,), 509.2 9411 2 anilines
[CH,\N] 587-02-0 3-C,HsC H,NH- 866.1 897.9 2 anilines
[CH, N 61010 C H.CH.CH.NH, 902.3 936.2 -5 CH NH-
[CH N 696-30-0 4-(i-C;H;)-CH N 923.8 955.7 2 pyridines
[CH,N] 622-39-9 2.(C H-i-pyridine 9238 055.7 2 pyridines
[CHN] 75981474 2-(i-C:H-)-pyridine 924.6 956.4 2 pyridines
[Cat, N] 102-69-% CoHNLIC s 8929 0248 2 anilines
[C.H,,0P] {0311-08-7 (CH: 5 C HPO 876.4 908.9 0 Rinc1/1)
[CHLL P 672-606-2 C.H:PICH:), 936.8 969.2 0 RinC /1)
ICH.;} 822-92-5 1¢-C:H.C=CH, §75.8 904.7 12 propene
| C\H; 1 H97-35-8 2-Methylerebicy clo[ 2.2 Jheplane 331.8 360.7 i2 propenc
[CH . 694-92-8 2-Methy ibicyclo[2.2.1 Thept-Z-ene 8125 345 0 Rin(1/1)
[CH,-FN) ERIR I-Azabicvelo[2.2. 2 foctane 4-triffluoromethyi- g16.8 947.6 5.6 {CH: N
“CHNL) 26458-78-6 I-azabieyclof 2.2 2] -octane. 4-cvano 9022 9331 5.6 (CH N
PO N S1627-76-0 I-azabicyelo[2.2.2]-octane. 3-cvano 9040 9354 3.0 (CH; N
LC.H..NA 90196-91-1 J-azabicyelof2.2.2]-octane. 2-cvano hCANG 926.4 5.6 (CH):N
TCHN 99-95-9 S-H.NCH,NI(CH Y. YA 955.0 20 anilines
CCH N-O)-, 37442044 I A-dimethyI-3-ethovycarbomy Ipyrazole NU3 924.9 2 pyridines
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Formula

Reg No

Base

GB

PA

AS

AS, Reasons

P

| CyH)aN-05] 5744-51-4 1.5-dimethyl-3-ethoxycarbonylpyrazole 901.5 933.4 2 pyridines
[CHaNL0;] 2578-58-7 his-gly 955.5 NE NE not estimated
[CyH;N,O;] 2489-13-6 gly-his 955.5 NE NE not estimated
[C4H,-0] 4694-17-1 5.5-Dimethylcyclohex-2-ene-1-one 8379 869.8 2 unsym ketones
[C«H,:0] 10599-58-2 2.3 4.5-tetramethylfuran 884.8 915.5 5.8 Rin(2/1)
[CHyaN] #249 I-Azabicyclo[2.2.2]oct-2-ene, 3-methyl 950.8 981.6 5.6 (CH,):N
[C H,:N] 22207-84-7 I-Azabicyclo[2.2.2]octane, 3-methylene 946.4 977.2 5.6 (CH;):N

[CH:N] 609-72-3 N.N.2-trimethylaniline 925.3 951.8 20 anilines
[C\{H, :NOJ 873-95-0 3-Amino-5.5-dimethylcyclohex-2-enone 915.9 946.9 5 amide-like
[CyH 4l 72014-90-5 (CH;),C=C(CH;)C(CH;)=CH, 841.0 869.9 12 propene
[C4H 4N, 141665-17-0 1-methyl-S-t-butylpyrazole 907.3 939.2 2 pyridines
[C4H 4N 141665-16-9 1-methyl-3-t-butyipyrazole 912.5 944.4 2 pyridines
[CxH4Ns] 19616-52-5 1.5-diazabicyclo[4.4.0]dec-6-ene (DBD) 1014.0 1046.4 0 Rin(1/1)
I_CnHl-uN:] 36440-80-1 3(5)-methyl-5(3)-t-butylpyrazole 014.3 046.2 2 pyridines
[CeH 4N, ] 13618-34-3 3.5-diethyl-4-methylpyrazole 919.2 952.8 -4 pyridines+Rin( 1/2)
[CH 4N,O5] 637-84-3 tetraglycine 928.2 973.8 —44 93CHE/WU
[C4H 0] 502-49-8 cyclooctanone 819.6 849.4 9 sym ketones
[Cyl1,,0] 823-76-7 <¢-CI1;,COClII, 809.5 841.4 2 unsyin ketones
[CyH 405] 4630-82-4 ¢-C¢H; COOCH, 815.3 846.2 5 esters
[C4H,<N] 5261-65-4 1-azabicyclo[2.2.2]-octane. 2-methyl 956.1 986.9 5.6 (CH;);N
[C4H N 45651-41-0 1-azabicyclo[2.2.2)-octane, 4-methyl 948.6 979.4 5.6 (CH3);N
[CyHsN] 35079-50-06 1.44-(CH;)3-1.2.3 4-tevaliydiopytidine 947.3 979.9 0 estimate
[C4H}sN] 695-88-5 {-azabicyclo[2.2.2]-octane, 3-methyl 951.7 9825 5.6 (CH3):N
[C4HsNO] 17997-65-8 cis-3-Aminobicyclo[2.2.2Joctan-2-o0l 916.2 948.6 0 Rin(1/1)
[C4H sNO] 40335-14-6 trans-3-Aminobicyclo[2.2.2]octan-2-ol 899.2 933.1 -5 CH;NH,
[CsH sN;) 84030-20-6 7-methyl-1.5.7-triazabicyclo{4.4.0]dec-5-ene 1030.2 1062.7 0 Rin(1/1)
[C4H (N-] 14287-92-4 2.3-diazabicyclo[2.2.2]octane, 2.3-dimethyl 950.0 980.7 5.8 Rin(2/1)
[CiH eN-] 3661-15-2 Pyridazino[ 1.2-aJpyridazine. octahydro- 947.9 978.7 5.8 RIn(2/1)
[CsH;6NA] 18389-95-2 1.1"-bipyrrolidine 949.0 979.7 5.8 RiIn(2/1)
[CiHgN-O;] 3303-45-5 ala-val 874.1 NE NE not estimated
[CH (N-0O;] 27493-61-4 val-ala 883.5 NE NE not estimated
[CsH(N-O,] 13588-94-8 val-ser 874.1 NE NE not estimated
[C4H,,0] 19752-94-4 C¢H;CH,OCH, 801.6 833.5 2 unsym ketones
[CH 0] 5857-36-3 i-C3H,CO(t-C4Hy) 825.0 856.9 2 unsym ketones
[C4H:04] 294-93-9 12-crown-4 890.5 927.2 - 14 84SHA/BLA: 83MAU
[CiH=N] 27644-32-2 N.3.5-Trimethylpiperidine 947.2 978.1 5.6 {CH1)3N
[C4H-N) 1003-84-5 1 4.4-Trimethylpiperidine 9347 965.7 5.6 (CHa);N
[CH,-N] 98-94-2 ¢-CHy N(CH;)» 952.6 983.6 5.6 (CH1);3N
[C.H,-NO] 26153-90-2 neo-CsH;;CON(CH;). 896.7 927.7 5 amides
[CsH/-N:0s] 997-62-6 gly-lys 945.6 NE NE not estimated
[C.H,-N,0,] 7563-03-3 lys-gly 946.0 NE NE not estimated
{CH,-P] #181 (CH;)-PCH: 947.2 979.7 0 Rin(1/1)
(CHNL] 112752-37-3 (CH;1:N-C(C,Hs = N(i-C:H-) 1004.6 1037.0 0 Rln(i/1)
ICH,\WNS] 133835-17-3 (CH;1.N-CH=N-(1.1-dimethylpropyl) 989.6 1022.0 0 Rin(1/1)
[CHN ] Q179222 (CH;).N-CH=Nin C H,} 985.5 1018.0 0] Rin( /1)
[C.H,\NA 147350-05-8 (CH;1:N-C{CH 1= N(-C,Hy) 1005.9 1038.3 0 Rin(1/1)
[C.H,0] 142-96-1 n-C,H-0 818.3 845.7 17 sym ethers
fC.H,.0} 6163-66-2 (1-C H,)-0 860.0 887.4 17 sym ethers
TCHLO) 0863-33-7 tsec-C Hy)0 338.5 8659 17 sym ethers
(CHLO,] 112-49-2 CH:O[CH.CH.0].C 892.4 946.6 ~73 84SHA/BLA: 83MAU
[C.H,04] 112-60-7 HO[CH-CH-0],H =910 NE NE not estimated
1C.H,.S] S344-40-1 (n-C,Hy)-S 842.1 871.8 9 sym sulfides
(CHLS) 107-47-1 (-CH, S 864.0 8938 9 sym sulfides
PCH LN 111-86-4 n-tC H,~INH. 895.0 928.9 -5 CH,NH-
ICH.LN TO87-68-3 11-CiH-1(CHaN 963.5 994.3 5.6 (CH:);N
FCHUNY [11-92-2 n-C Ho-NH 9353 968.5 -1.9 (CH:)>,NH
(CLHLN 1 10-96-2 1-C.H,-NH 9251 958.1 -1.9 (CH:):NH
CH..NY 626-23 tsec-CLH - NH 9475 980.7 -1.9 (CH.).NH
_’(_‘\H N M EAYEREE <[-C;H‘VI:A\‘H Yysg 7 987.9 -19 {CH.-NH
CHONG [S1328-45-9 TCHONCICHO=NICH G NCH 10161 [O48.5 0 RInc1/1)
VCOHLNG 29166-71-0 GCHoNC= NG-CLH- 1023.2 1035.6 0 RInc1/1)
CCHLN L 1 30033.04-8 fCHOLN-CH=N-(CH-1;NiCH 1+ 1010.6 1057.7 ~49 NH.(CH,):;NH,
CCUH: N 426700 (CoHaNNCHHas PRAR Y643 11.5 Rin(4/1)
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Formula Reg No Base GB PA. ASF ASp Reasons
[CyHyN-] 23337-88-4 Hydrazine, 1.2-dimethyl-1,2-dipropy! 941.2 971.9 5.8 RIn(2/1)
[C¢HyN-] 111-51-3 (CH;),N(CH1);N(CHj3)» 992.7 1046.3 =71 80MAU/HAM
[C4H, NSi] 28247-29-2 (CH,);Si(CH,,N(CH,), 949.4 980.4 5.6 (CH,)3N
[CgH4 NS} 66365-05-7 (CH;3)1(t-CHg)SiN(CH3), 938.8 969.8 5.6 (CHy):N
[CyHsFa] 705-28-2 3-CF;-C¢H,-CCH 773.8 806.2 0 Rin(1/1)
[CqH,C10] 120136-29-0 3-Cl-4-CH.0-C¢H;-CCH 839.5 871.9 0 Rin( /1)
[CoH,CIS] 120136-30-3 3-Cl-4-CH,S-C¢H;-CCH 836.1 868.6 0 Rin( 1/1)
[C4H,;FO] 120136-28-9 3-F-4-CH;0-C(H,-CCH 839.5 871.9 0 Rin( /1)
{C4H,F3] 402-24-4 3-CF,C¢H,CH=CH, 781.8 810.7 12 propene
[CyH4F:0] 709-63-7 4-CF,-C,H-COCH,4 805.0 836.9 2 unsym ketones
[CeH;F;0] 349-76-8 3-CF;-CoH,-COCH; 803.7 835.6 2 unsym ketones
[C¢H;F;0,] 2967-66-0 3-CF;-C¢H,-COOCH; 796.5 827.5 5 esters
[C4H,F;0,] 2557-13-3 4-CF;-C¢H,-COOCH,4 795.7 826.6 5 esters
[ CeH;MnO4] 12108-13-3 (CH;CsH)Mn(CO)3 801.3 833.8 0 Rin(1/1)
[CoH;N] 91-22-5 Quinoline 921.4 953.2 2 pyridines
[CoH;N] 119-65-3 Isoquinoline 919.9 951.7 2 pyridines
{CgH,NO] 1443-80-7 4-CN-C¢H,-COCH; 795.0 826.8 2 unsym ketones
[CyH,NO] 6136-68-1 3-CN-C¢H,-COCH; 795.4 827.2 2 unsym ketones
[C4H;NO] 1613-37-2 Quinoline-1-oxide 910.8 943.3 0 Rin(1/1)
[C4H;NO-] 13531-48-1 3-CN-C¢H,-COOCH; 786.5 8174 5 esters
[C4H-NO,] 1129-35-7 4-CN-C¢H-COOCH; 785.6 816.6 S esters
[CyHy] 766-82-5 3-CH;-C4H,-CCH 810.6 843.0 0 RIn(I/1)
[CyHy] 95-13-6 indene 819.6 848.8 11 9IMAU/SIE
[CyHy 766-97-2 4-CH;-C¢H,-CCH 8225 853.2 5.8 Rin(2/1)
[CyHCrO;} 41311-89-1 (CsH;)Cr(CO):CH2 827.3 859.8 0 Rin( /1)
[CyH¢N-] 2458-26-6 3(5)-phenylpyrazole 882.3 914.2 2 pyridines
{CyHNs] 10199-68-5 4-(CH;)-pyrazole 871.8 906.0 —5.8 RIn(1/2)
[CyH,O] 768-60-5 4-CH;0-C¢H,-CCH 855.7 886.4 5.8 RIn(2/1)
[CyH 0] 4265-25-2 2-methylbenzofuran 827.2 859.6 0 ?
[CyH0;] 1571-08-0 4-HC(0)-CH,-COOCH,; 801.9 8329 S esters
[CyH,S] 56041-85-1 4-CH;S-C4H,-CCH 854.1 886.6 0 ?
[CoHoCl] 1712-70-5 4-CICH.C(CH;)=CH, 8254 854.3 12 propene
{C HyCIOS] 32467-66-6 3-Cl-4-CH;S-C¢H;-COCH;4 848.6 880.4 2 unsym ketones
[CyHuC10s) 37612-52-5 3-Cl-4-CH-0-CH;-COCH; 851.9 883.7 2 unsym ketones
[CyH,ClIO.S] 105442-23-7 3-Cl-4-CH,S-CH;-COOCH; 8254 856.3 5 esters
[C.H.LCIO;] 37908-98-8 3-Cl-4-CH,0-C,H:-COOCH; 827.5 858.4 N esters
[CuHJF) 3825-81-8 3-FC.H,C(CH;}=CH, 810.8 839.7 12 propene
[CyHF) 350-40-3 4-FCH,C(CH;})=CH, 8337 862.6 12 propenc
[CuHN] 6921-29.5 (HCCCH. )N 894.4 925.2 5.6 (CH;):N
[CHNO] f1116-49-3 3-(NOLICHLCCH ) =CH, 783.3 812.2 12 propene
[C.H.NO,] 1830-68-8 4-(NO-)C H,C(CH;)=CH: 786.5 815.4 12 propene
fCuH, ] $73-19-4 ¢-C;Hs-C H; 802.4 834.9 0 InC1/1)
“CoHy.l 873-66-3 Benzene. trans-(2-methylethenyl) 805.3 834.2 12 propene
TCWHL 611 151 Benzene. 1-ethenyl-2-methyvl 826.3 855.2 12 propene
[CH,.) 766-90-5 Benzene. cis-(2-methylethenyi) 807.5 836.4 12 propene
[CH.) 100-80-1 3-CH;-C,H,-CH=CH. 820.5 849.4 12 propene
[CH 622979 4-CH:-C H,-CH=CH- 8328 861.7 12 propene
[Cully] 08-83-9 CqH:-C(CH:) —CH.; 8353 861.2 12 propeng
| C.H,.CINO] 14062-80-7 4-Cl-C H;CON(CH:), 896.9 9279 N amides
[C.HLCINO] 24167-52-0 3-CI-CH,CON(CH:)» 896.9 927.9 5 amides
| C.H,FNO) 24167-56-4 4-F-C,H,CON(CH:1+ 896.9 9279 N amides
[CoH,ENO] AA22-044 3-F-C H,CONCIT ) 896.9 927.9 s amides
{CLHLFN 329-00-0 3-CF:CHN(CH;), 881.8 908.3 20 anilines
[CH NG 329-17-9 $-CF.CH N(CH 0, 876.8 903.2 20 anilines
FCUH NS =583 3-4SCFOCHNICH 0, 387.7 914.2 20 anilines
PCGHLND [197-19-9 LA4-(CH NG HCON 802.0 889.1 20 anilines
FCH NG NTRN09 2. 2-Dimethylimidazot] 2-aipyridine 966.4 998.2 2 pyridines
FCLHONG 6188-30-3 2 2-Dimetayvlimidazot L. 2-wpyridine 9645 996.4 2 pyridines
CH.N 3208-61-4 2.7-Dimethy limidazor 1.2-aipy ridine 968.0 1000.5 2 pyridines
[ S B SNNOA-AU-4 3ACHLNC HLCN 308.1 394.0 20 anilines
FCHONO T291-02-3 3-NO--C H.CONCH s 869.9 900.9 3 amides
SCHONO T290-01-2 4-NO.-CH,;CON(CH - 869.9 900.9 3 amides
CH 0 RESR R CHLCOC-H. RG] 867.4 2 unsym ketones
CH l)‘ [EUREI A o H;L?()L'H; Rl0R %426 2 UNSY I Retones
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[CoH,,01 122-00-9 +4-CH;-C(H,-COCH; 843.6 875.5 2 unsym ketones
[CoH,,0] 585-74-0 3-CH;-C.H,-COCH; 836.4 868.2 2 unsym ketones
[CH,,0S] 1441-99-2 3-CH,S-C¢H,;-COCH; 834.7 866.6 2 unsym ketones
[CyH,,0S] 1778-09-2 4-CH;S-C,H,-COCH, 856.3 888.2 2 unsym ketones
[CoH;60A] 99-75-2 4-CH,;-C(H,-COOCH; 830.6 861.5 5 esters
[CoH,405] 100-06-1 4-CH;0-C(H,-COCH; 863.7 895.6 2 unsym ketones
[CoH40-] 586-37-8 3-CH;0-C(H,-COCH, 839.3 871.2 2 unsym ketones
[CyH05] 99-36-5 3-CH;-C(H,-COOCH; 826.8 857.7 5 esters
[CoH,0A] 89-71-4 2-CH;-C¢H,COOCH; 827.3 858.3 5 esters
[CgH 40,8] 90721-40-7 3-CH;S-C¢H,-COOCH; 822.4 8534 5 esters
[CyH,(0-8] 3795-79-7 +4-CH;S-C(H,-COOCH;, 833.3 864.3 5 esters
[CyH,404] 5368-81-0 3-CH;0-C¢H,-COOCH;, 825.8 856.7 5 esters
[CyH 004] 121-98-2 4-CH:0-CyH,-COOCH, 839.0 870.6 3 esters
[CoH,40,4S] 22821-70-1 4-CH;S0.-C¢H, COOCH; 796.7 827.7 5 esters
[CoH,404S] 22821-69-8 3-CH,S0,-C¢H,-COOCH; 799.5 830.5 5 esters
[CoHyy] 16804-70-9 C¢HsC(CH3), radical 809.7 8422 0 Rin( 1/1)?
1 CoHy | 19019-92-2 CHs(CHC,Hs) radical 809.7 842.2 ] ?
{CgH,,BrN-] 119044-60-9 (CH;)-N-CH=N-(4-bromopheny1) 948.9 981.3 0 Rin(1/1)
[CyHN] 36556-06-6 Isoquinoline. 5.6,7,8-tetrahydro- 934.7 966.6 2 pyridines
[CoHN] 1962-08-9 4-H.NC¢H,C(CH;)=CH, 903.3 9298 20 anilines
[CoHyN] 3334-89-2 Azetidine, 1-phenyl 24 933.2 5.6 (CH3hN
[CoHyN] 10500-57-9 Quinoline, 5,6.7,8-tetrahydro- 934.1 966.0 2 pyridines
[CeH{NO] 100-10-7 4-CHOC(H N(CH;), 898.3 924.8 20 anilines
[CyHNO] 611-74-5 C¢HsCON(CHa), 901.8 9327 5 amides
[CyHyNO,] 603-71-4 2.4.6-Trimethylnitrobenzene 793.1 823.8 5.8 Rin{2/1)
[CyH{NO.] 63-91-2 L-phenylalanine 888.9 922.9 =5 CH,CH,NH,
[CyHNO;] 60-18-4 L-tyrosine 892.1 926 =5 CH;NH,
[CyHiN:0,] 74729-51-8 (CH;3).N-CH=N-(4-nitrophenyl) 917.8 950.2 0 Rin( /1)
[CoH)n] 108-67-8 1.3.5-(CH;);-CH; 808.6 836.2 16.2 86STO/XI
[CyH,-] 103-65-1 n-C,H,CeHs 762.4 790.1 16 aromatics
[CqH)-] 98-82-8 i-C;H,CH; 763.9 791.6 16 aromatics
[CyH}aNs] 56687-95-7 (CH;),N-CH=N-phenyl 951.3 983.8 0 Rin( /1)
[CH|aNS] 494-97-3 3-(2-pyrrolidinyl)pyridine 931.0 964.0 -2 {CH;)-NH
[C4H,-N,O] 33322-60-0 3-NH,-C4H{CON(CH3), 913.5 9444 5 amides
[CoH,,N,0] 6331-71-1 4-NH,-C,H;CON(CH;). 925.9 956.9 5 amides
[C4H,>N-04] 37687-24-4 3.5-diethoxycarbonylpyrazole 849.7 881.6 2 pyridines
[CyH-N2O] 58-96-8 Uridine 916.6 947.6 S amides
[CyH,:0:] 621-23-8 1.3.5-CH:(OCH:); 898.2 926.7 13 aromatics
[CyH:N] 3978-81-2 4-(t-C Hg)-pyridine 925.8 957.7 2 pyridines
{CyH, N] 61207 8 C HN(CH )(C.H.} 0124 039.0 20 anilines
[C.H|:N] 103-82-3 CH:CH-N{CH ), 9374 968.4 5.6 (CH):N
[CJH,:N] 121722 3-CH:C.H,NICH ) 915.7 942.1 20 anilines
[CiH )N 5944-41-2 2-1t-C Hg)-pyridine 929.8 961.7 2 pyridines
[Call2N] 99-97-8 4-CH;C H NICH 918.1 950.0 2 anilines
[CyH N 935-28-4 2.6-(C-H:)s-pyridine 940.4 972.3 2 pyridines
[ C.H,NO! 701-56-4 4-CH,OC,H,N(CHq 1 9224 949.1 20 anilines
[C.H:NO; 15799-79-8 3-Methoxy-N.N-dimethylbenzenamine 8941 920.6 20 anilines
931-77-9 Deoayeytidine 950.0 938.4 0 Rinc1/1)
63-46-3 cvdine 950.0 982.5 0 Rin(1/1)
3627-05-4 3.6-Dihydrouridine 841.7 874.2 0 RinC1/1)
F1I062-19-2 1H-dimidazo[ 1.2-d:2".1"-g][1.4]diazepine. > 1049 > 1081 0 Rlnc 1/1)
2.3.5.6.8.9-hexahvdro (TTT)
[C.H.LO] T8-59-1 [sophorone 861.6 893.5 2 unsyn ketones
[C.H,.0.] 4683-45-8 3-Methoxy-3.5-dimethyleyelohex-2-enone 890).1 Y22.6 0 ?
[CH N 102-70-5 iCH,=CHCH- 1N 9413 972.2 5.6 (CH;3)N
[CHGN] THAN-0T -4 Pyrrolidine. T-if-cyclopenten-1-yvis- 984+ 1019.2 5.6 (CH:N
| CLHLNLOL 143797641 elv-gly-pro 913.5 NE NE not estimated
FCHNOL] 3612233 pro- 9251 NE NE not estimated
(CH NGO 2411-63-6 Siv-pro-giy 915.5 NE NE not estimated
CH- N 6674222 | S-dinzabicyclo [3 4.0 andec-"-ene 10133 10479 i} Rint 1/1)
C.H..NO P3S33-04-0 asp-val 874.1 NE NE not estimated
CCUHLN-OG] val-asp 874.1 NE NE not estimated
C.HLO; c-Nonanone N22W 8326 9 svm ketones
CCLHNG c-CeH NCH=CCH RENE 9IN2 12 propene
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TaBLE 1. Gas basicity, proton affinity and protonation entropy of Hill sorted bases—Continued
Formula Reg No Base GB PA AS, Reasons
[C4H;5NO4] #231 3.3-Dimethoxy- 1 -azabicyclof2.2.2Joctane 9547 985.7 (CH;);N
{CoH,4N;] 95510-44-4 7-ethyl-1,5.7-triazabicyclo{4.4.0]dec-5-ene 1035.8 1068.2 Rin(1/1)

(ETBD)

[CsHgNO] 2564-83-2 2,2.6.6-tetramethyl-1-piperidinyloxy radical 849.8 8823 Rin(1/1)
[CoH7N;304] 5874-90-8 tri-L-alanine 924.1 NE not estimated
[CoH gN,] 283-58-9 1.5-Diazabicyclo[3.3.3Jundecane 940.1 971.1 5.6 (CH;);N
[CoH gN,] 3459-75-4 (CH;),N-CH=N-{c-hexyl) 9879 10204 0 RiIn(1/1)
[CgH gN,] 22766-69-4 1-Azabicyclo[2.2.2]octane 4-N,N-dimethylamino- 9529 983.9 56 (CH;3);N
[CoH 0] 815-24-7 (t-C4H,)-CO 831.5 861.3 9 sym ketones
[CqH,50] 502-56-7 (n-C4Hq),CO 821.9 853.7 2 unsym ketones
[CoH5S] 54396-69-9 (t-C4H,),CS 852.0 881.8 9 sym ketones
[CqHgN] 16607-80-0 c-C¢H;,CH,N(CH;), 944.7 975.6 (CH;);N
[CeH oN] 10315-89-6 N-Isobutylpiperidine 943.5 974.5 (CH;):N
[CsHoN] 768-66-1 2,2.6,6-Tetramethyl-piperidine 953.9 987.0 (CH;).NH
[CgHaoN,] 85599-94-6 (CH3):N-CH=N-(n-hexyl) 984.9 1017.4 Rin( /1)
[CoHaoNa] 151328-44-8 (CH;3),N-C(C,H;)=N(t-C Hy) 1010.9 1043.3 RiIn(1/1)
[CqHaoN,] 94793-24-5 (CH,),N-C(CH;)=N(n-CsH,,) 1002.1 1034.5 RIn(1/1)
[CoHaNa] 151328-42-6 (C,H;5),N-C(CH;)=N(n-C;H,) 1005.5 1037.9 Rin(1/1)
[CoHyN] 102-69-2 (n-C3H,):N 960.1 991.0 (CHy):N
[CoHaN] 3733-36-6 (1-C4Hg)C(CH;),N(CHa)s 951.4 9824 (CH,):N
[CyH,N] 58471-09-3 {t-CsH;,)(1-C4Ho)NH 958.2 991.4 (CH,),NH
[CoHyN;] 34331-58-3 ((CH3):N).C=N(t-C4Hs) 1029.4 1061.8 Rln(1/1)
[CsH oN] 15673-04-8 (CH;):C(CH;),N(CH;), 942.0 973.0 (CHa):N
{CoHy N3] 151328-47-1 (CH,),NC(CH,) =N-(CH,):N(CH3), 1030.5 1077.5 8OMAU/HAM
[CgH,,OP] 17513-58-5 (i-C:H,);PO 924.5 954.4 Rin(3/1)
[CyH,, 0P} 1496-94-2 OP(n-C.H;); 918.4 948.2 RIn(3/1)
[CH,,N,0P] 2327-88-0 OP(CH,N(CHa)1); 965.2 997.7 RIn(1/1)
[C1oH,CrO,] 32984-97-7 (CoHsCH,)Cr(CO), 819.9 852.4 Rln( 1/1)
[CoHg]) 275-51-4 azulene 896 925.2 average
[CioHyl 91-20-3 Naphthalene 7794 802.9 88LI/STO
[CoHoF3] 55186-75-9 4-CF,C H,C(CH;)CH, 796.6 825.5 12 propene
[CoHoF5] 368-79-6 3-CF;C(H,C(CH;)=CH, 794.8 823.7 12 propene
[CoHoFeN] 34060-81-6 3.5-(CFy),CeH3N(CH3) ¥98.4 884.9 20 amilines
{CoHyN] 134-32-7 1-Naphthalenamine 875.1 907.0 2 anilines
[CoH 0] 6366-06-9 3.5-(CH;),-C¢H, CCH 819.7 850.4 S. Rln(2/1)
[CoH oF3NO] 25771-21-5 4-CF;-C,H,CON(CH;}, 873.5 904.5 5 amides
[CpHoFsNO] 90238-10-1 3-CFy-CoH,CON(CH ), 876.2 907.1 5 amides
[CmH,',Fe] 102-54-5 (CsHs),Fe 841.3 863.6 34 average

CoH N4 ] 3463-27-2 1-methyl-5-phenylpyrazole 900.5 9324 2 pyridines
[C,UH,\,N ] 3463-26-1 1-methyl-3-phenyipyrazole - 900.8 932.6 2 pyridines

,,,H“)N ] 479-27-6 1.8-Diaminonaphthalene 912.1 944.5 0 ?

CioHoN-] 3347-62-4 3(5)-methyl-5(3)-phenylpyrazole 900.2 932.1 2 pyridines
[C,UH,.,MJ 1271-28-9 NitCHals 907.3 935.7 134 RIn(5/13
[CoH0s] 6781-42-6 3-CH,CO-C,H,-COCH; 8223 852.0 9 svin ketones
[CyH,05] 1009-61-6 4-CH.CO-C,H,-COCH, 821.0 850.8 9 sym ketones
[CioH,1004] 90843-31-5 1-(2.3-dihydro-3-benzofuranyl)-ethanone 870.7 902.6 2 unsym ketones
[CioH1504] 13031-43-1 +4-CH.COO-C,H,-COCH; 821.3 853.2 2 unsym ketones
[C4H,004] 1459-93-4 3-CH:COO-CH,-COOCH; 814.3 843.5 10.8 esters +RIn(2/1}
[CroH1o04] 120-61-6 4-CH,COO0-C,H,-COOCH; 8123 843.2 5 esters
[CoH,Ru] 1287-13-4 (CsH)-Ru 876.8 899.1 EX! {C4Hs)Fe
[CyoH, NA] 119044-58-3 (CH.J:N-CH=N-(d-cvanophenyl) 919.8 9522 0 Rin(1/1)
[C\,H\-] 6921-43 Benzene. l-cyclopropyl-4-methyl- 313.8 846.3 0 ?

[CioH,-] 7399-49-7 Benzene. 1-methyl-2-t1-methy letheny - 328.9 857.8 12 propene
[CH sy 27346-46-9 Benzene. i-cyclopropyi-2-methyl- 807.9 840.4 0 ?
[CiHys] 1195-32-0 4-CH-CHC(CH:ICH, 8529 881.8 12 propene
[C.H,-] 197147329 Renzene | <\Llnpr0p\l 3-methyl- 8033 ]33 R (} i
[CH.-3 1124-20-3 Benzene. i-methyl-3-tI-methyletheny - 838.7 867.6 12 propene
[CrHysg 119-64-2 l.2.,‘w,4-1’1rah}'dmnuphlhulcnc 82 809.7 16 aromatics
[CWH, 204441823 3-CH.C H,CICH)=CH, 8424 871.3 12 propene
[C. H,.CIN] 4803022 Purrolidine. l-td-chlorophenyh YOR A 937 4 SA (CH,) N
[C.HNS] T1362-50-3 1CHSCH,CICH1=CH, 9174 9462 12 propene
[C.HN] 24651941 235 Tnmethylimidazor 1. 2-a1-py ridine Y73Tg 1005.5 2 pyridines
[C.H.-0} 23108-5740) 3-CH:OC.H,CCH:1=CH. X427 §72.6 12 propene
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Formula Reg No Base GB PA AS, AS, Reasons
[CioH}20] 2142-73-6 2,5-(CH).C¢H3-COCH;, 841.6 873.5 2 unsym ketones
C,oH120] 5379-16-8 3.5-(CH,)=C,H;-COCHj 844.2 876.0 2 unsym ketones
[ oH,:0] 3637-01-2 3.4-{CH;),C¢H3:-COCH; 851.0 882.8 2 unsym ketones
[{CH20] 1712-69-2 4-CH;0C4H,C(CH;)=CH, 882.2 911.1 12 propene
[CioH20] 2142-76-9 2.6-(CH,;),C¢H;-COCH; 825.2 857.0 2 unsym ketones
[C1oH,20] 89-74-7 2.4-(CH,),C¢H:-COCH; 850.8 882.6 2 unsym ketones
[CygH20] 2142-71-4 2.3-(CH;)=C4H;-COCH; 842.7 874.6 2 unsym ketones
[CoH}20,] 23617-71-2 2,4-(CH;),-C¢H;-COOCH;, 837.2 868.2 5 esters
[C6H120:] 15012-36-9 2.3-(CH;)»-C¢H;-COOCH; 832.7 863.6 5 esters
[CH1204] 14920-81-1 2,6-(CH,;),-C¢H;-COOCH,; 824.3 8553 5 esters
[C1oH,205] 38404-42-1 3,4-(CH;)3-C4Hy-CO-CH, 837.5 868.5 5 esters
[C\oH120-] 13730-55-7 2.5-(CH,)2-C¢H;-COOCH;, 833.7 864.7 5 esters
[C1oH;20,] 25081-39-4 3.5-(CH,;),-C¢H1-COOCH;4 8334 864.3 5 esters
[C1oH 28] #838 3-(CH,S)C¢H,C(CH;)=CH, 850.6 879.5 12 propene
[CioHaN] 4096-21-3 N-Phenylpyrrolidine 915.1 941.6 20 anilines
[C1oH13NO] 18992-80-8 3-(CH,),NC4H,COCH, 901.5 9280 20 anilines
[C,oH 3NO] 6935-65-5 3-CH,-CgH CON(CH,), - 896.0 927.0 s amides
[C oH;3NO] 14062-78-3 4-CH,-C H,CON(CH;)- 896.0 927.0 s amides
[C1oH3NO] 2124-31-4 4-[(CH,),N]-C4H,-COCH; 906.3 9328 20 anilines
[CgH:NO,] 7290-99-5 3-CH;0-C¢H,CON(CH,), 896.0 9270 5 amides
[CioH 3N, ] 1202-25-1 4-(CH,),NC4H,COOCH, 894.1 9206 20 anilines
[C)gH,3NOs] 16518-64-2 3-(CH;),NC¢H,COOCH; 903.8 930.2 20 anilines
(C1oH 3NO,] 7291-00-1 4-CH;0-CH,CON(CHa), 9174 948.3 5 amides
[CioH3N504] 118-00-3 guanosine 960.9 993.4 0 Rin(1/1)
[C oH 3N504] 958-09-8 Deoxyadenosine 959.1 991.5 0 RIn(1/1)
[CyoH;3N50;4] 961-07-9 Deoxyguanosine 962.9 995.4 0 Rin(1/1)
[CyoH 3N5O4] 58-61-7 adenosine 956.8 989.3 0 Rln(1/1)
[CioH 1] 527-53-7 1.2.3.5-(CH;)4-CgH, 816.5 845.6 114 86STO/X1
[CioHya] 104-51-8 n-C,HqCoHs 764.2 791.9 16 aromatics
[CyH,4BIN] 50638-54-5 N.N.2.6-Tetramethylaniline.4-bromo- 902.9 9354 0 anilines-restricted
[CioH,4CIN] 2873-89-4 4-CIC¢H,N(C,H;s), 899.2 931.0 2 anilines
[CoH4FN] 14994-35-5 N.N.2,6-Tetramethylaniline,4-fluoro 910.7 9432 0 anilines-restricted
[C1oH sNa] 54-11-5 3-(2-(N-methylpyrrolidinyl))pyridine 932.6 963.4 5.6 (CH;);N
[CoH 14N> ] 119044-57-4 (CH:)>N-C(C¢Hs)=NCH; 1000.9 1033.3 0 RIn(1/1)
(CioHsNa] 27159-75-7 (CH:1,N-CH=N-(phenylmethvl) 981.7 1014.1 0 Rin( 1/1)
[CioH,4N51 56638-68-7 (CH:),N-CH=N-(4-methylphenyl) 956.1 988.6 0 Rinc1/1)
[CoHiN-O] 59-26-7 N.N-diethylnicotinamide 909.0 940.9 2 pyridines
[CioH 4N2O4] 24558-36-9 N.N.2.6-Tetramethy!-4-nitroaniline 886.0 918.4 0 anilines-restricted
[CoH4N-0-S] 28809-04-3 S-(2-(4-pyridyl)ethyl)cysteine >869 NE NE not estimated
[CwH, N.O] 100852-80-0 1-methyl-3.5-diethoxycarbonylpyrazole 881.5 9134 2 pyridines
{C4H,:N-05] 50-89-5 Thymidine 9159 948.3 0 RIn( /1)
[CiqH,404] #997 3-Acetyl-3.5-dimethvicyclohexen-2-one 828.8 861.2 0 Rin(1/1)
[CiyH <N] 769-06-2 N.N.2.6-Tetramethylaniline 9232 954.1 5.6 (CH;);N
[C1uH, N 1013127 3 5-(CH).CHNICH ). 0243 036.1 2 anilines
[CgH <N] 91-66-7 CoH:N(CsHs)s 927.9 959.8 2 anilines
[C14H,:N5O4] 7451-76-5 gly-glyv-his 979.5 NE NE not estimated
{C1oH,sN:0,] 32999-80-7 946.0 NE NE not estimated
[C4H N0, 7758 320 3 gly 935,85 NE NE not estimated
[C1aH~NL0,] 43214-22-0 aly-lys-gly 935.5 NE NE not estimated
[CiaH (] | 66()9-3 1.5.5-Trimethyl-3-methylenecyclohexene 874.2 904.9 6 propene-Rin2
[CyaHyuNs] T04-01- 1.2-(NICH, 1 12C H, 950.2 982.6 0 ?
[CiyH aN-01] 20488- :Sv’ pro-pro 944.8 NE NE not cstimated
[CHyNy) 111062-21-6 1H-diimidazo[ 1.2-d:2".1"-¢][ 1 4]diazepine. > 1060 >1091 0 Rln( 1/1)
2.3.5.6.8.9-hexahvdro-T-methyl (<MTTT)
[CiH,,01 76-22-2 Camphor 827.3 859.2 2 unsym ketones
[Ciill}\5) TR19-74-0 thiocamphor 852.40) 883.9 2 unsym ketones
[CLH AN 768-94-3 Tricvelo[3.3.1.17 Jdecane- [-amine 916.3 948.8 0 RlnC 1/1)
[CH;-NOJ 31039-8%-1) 3-N.N-Dimethylaminoi-3 5-dimethy l-eyelohex-2- 9529 983.8 36 (CH3):N
en-1-one
{CH-NO. A3340-02-2 ricyeto[+.4.0.0% Jdecan-4-0l-3-amino. siereoisomer 9145 947.0 0] 2
1 CLH.-NO; 33701-54-1 S-amino- lrmL!o[-& 400" Mecan-4-0] 896.4) Y2284 0 ?
1CoH-NO! S230)5-49-4 tricvclo{4.4.0.0°  Jdecan-4-0l-3-amino. stereoisomer 916.6 949.0 0 ?
1C H.-NO.] T093-67-6 pentaglyeine Al NE NE not estimated
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[CoH sN-05] 52899-09-9 pro-val 909.0 NE NE not estimated
[C gH 5N;04] 20488-27-1 val-pro 918.8 NE NE not estimated
[CoH gN205] 3062-07-5 val-glu 921 NE NE not estimated
[CoH/oN] 31023-92-4 1-Azabicyclo[3.3.3]Jundecane (Manxine) 947.7 978.7 5.6 (CH;)sN
[CyHgNO] 29910-43-8 2-Naphthalenol, 3-aminodecahydro-(2,38.4a, 8af) 914.5 947.0 0 ?
[CioH gN;] 160172-95-2 7-isopropyl-1,5.7-triazabicyclo[4.4.0]dec-5-ene 1039.2 1071.6 0 Rin(1/1)
(ITBD)
[C1oHgN;0O4] 1187-50-4 leu-gly-gly 926.7 NE NE not estimated
[CoH gN30;4] 2576-67-2 gly-leu-gly 921.8 NE NE not estimated
[C1oH oN304] 14857-82-0 gly-gly-leu 918.1 NE NE not estimated
[CoHyN,] 6130-94-5 1,1 -bipiperidine 950.4 981.2 5.8 Rin(2/1)
[C1oHN,05] 14486-13-6 met-val 899.0 NE NE not estimated
[C1oH26N,04] 14486-09-0 val-met 909.0 NE NE not estimated
[CoH2gN203] 3918-94-3 val-val 833.5 NE NE not estimated
[CoHNsO,] 10236-53-0 gly-gly-lys 958.6 NE NE not estimated
[CoHaoN,04] 55488-08-9 lys-gly-gly 958.6 NE NE not estimated
[C1oHNgO,] 54944-27-3 gly-gly-arg 1028.5 NE NE not estimated
[C10H2005] 33100-27-5 15-Crown-5 899.7 943.8 -39 84SHA/BLA
[CioHaaNA] 107322-35-0 (CH3),N-C(C:H5)=N(n-CsH,,;) 1005.5 1037.9 0 Rin( /1)
[CioHaN] 94793-26-7 (CH3;3),N-C(CH;)=N(n-C¢H,3) 1000.9 1033.3 0 RIn{1/1)
[CoH2,0] 693-65-2 (n-CsHy,),0 825.3 852.7 17 sym ethers
[C1oH205) 143-24-8 CH;0[CH,CH,0],CH; 897.8 953.8 -79 84SHA/BLA
[CioH2104] 4792-15-8 HO{CH.,CH,0};H >910 NE NE not estimated
[CioHuN] 2016-57-1 n-(CyoH»)NH, 896.5 9304 -5 CH;NH,
[CioHN,] 68970-05-8 Hydrazine, 1.2-dimethyl-1.2-bis(2-methylpropyl) 949.0 979.7 5.8 Rin(2/1)
[CioHasN,] 116149-14-5 Hydrazine, 1.2-dibutyl-1,2-dimethyl 945.2 975.9 5.8 Rin(2/1)
[CoHasN,] 111-18-2 (CH;),N(CH,)N(CH3;), 982.2 1035.8 =71 8OMAU/HAM
[C,HgN] 939-23-1 4-phenyl-pyridine 907.8 939.7 2 pyridines
[CyiHyo) 91-57-6 2-Methylnaphthalene 802.4 831.9 10 aromatics
[CHyo) 90-12-0 I-methylnaphthalene 805.3 834.8 10 aromatics
[C) H;aN,] 10250-60-9 1.5-dimethyl-3-phenylpyrazole 922.4 954.3 2 pyridines
[CyH)N] 141665-22-7 3(5)-ethyl-5(3)-phenylpyrazole 903.8 935.6 2 pyridines
[C)H/aN4] 10250-58-5 1.3-dimethyl-5-phenylpyrazole 924.7 956.6 2 pyridines
[CH/{-N10,] 73-22-3 L-tryptophan 915 948.9 =5 CH;NH,
[C H:N] 4363-25-1 Benzoquinuclidine 948.8 979.8 5.6 (CH: ;N
[Ci1H4N;] 13012-16-3 N.N.2.6-Tetramethyl-4-cyanoaniline 886.8 9133 20 anilines
[C H3N-O} 119044-59-6 (CH;).N-CH=N-(4-acetylphenyl) 947.3 979.8 0 Rin( 1/1)
[CH,0.] 2282-84-0 2.4.6-(CH;);-C¢H.-COOCH . 835.3 866.3 5 esters
[CyiH,.0y 13544-66-6 3.4.5-{CH,);-C4H,-CO,CH; 844.6 875.5 5 esters
[Cy H,sFSi] 140843-92-1 +4-F-C¢H,-C(Si(CH;);)=CH., 829.1 858.0 12 propene
[Cy 1 sN] 54104-82-4 Pyrrolidine, 1-{(4-mcthylphenyl) 879.4 910.2 5.0 (CIH;)N
[Cy1HsN] 35843-88-0 3-(CH,),NC H,C(CH;)=CH, 91s.5 946.2 5.6 (CH;)N
[C) H|5N] 25108-56-9 4-(CH;)-NC H,C(CH,)=CH., 938.0 964.6 20 anilines
[CH\sN] 4096-20-2 Piperidine. 1-phenyl 926.4 952.9 20 anilines
[CyH:N] 23074-42-2 Tricyelo[3.3.1.17 " Jdecane-1-carbonitrile 803.8 834.4 6 nitriles
[C H;sNO] 54660-04-7 Pyvrrolidine. 1-(4-methoxyphenyl) 930.4 961.2 5.6 (CH3):N
[C Hy) 700-12-9 (CH;)5-CH 823.5 850.7 17.6 86STO/X]
[CH 1 CINS] 20815-38-7 ((CH:)LN)-C=Nt4-CICHy) 995.5 1027.9 0 Rin(1/1)
L C\ H (PN 20815-37-6 HCH;13N)C=N(4-FCH,) 997.6 1030.0 0 RIn(1/1)
[CiiH6Ns] 120235-03-2 (CH;).N-C14-CH;-C H ) =NCH, 1005.5 1037.9 0 Rln¢1/1)
[CH,,Si) 1923-01-9 C.H:-C(SitCH;):)=CH- 832.0 860.9 12 propene
[CH-N] 1129-69-7 2-CH,:(c-C<HN) 931.7 963.6 2 pyridines
[CyH,-N] 6832-21-9 2.6-(i-C;H-),-pyridine 947.2 979.0 2 pyridines
[C, H.-N] 613489 4-CH.C H NIC-Ho ) 931.0 962.8 2 anilines
[C, H.-N] 91-67-8 3-CHLC H,NIC Hals 932.2 9641 2 anilines
[ € H-NOJ S511-18-2 I-adamaniyl-CONH, 880.9 912.8 2 amides
[Cy =Ny 2556-43-6 HCHNIC=N-CH: 1006.0 1038.4 0 RinC /1)
€ HLNO: 4] N -(46-dimethylpyrimidin-2-y hornithine <1007 NE NE not estimated
|C.\H..0] 1113009-50-9 4-Methyicamphor R34 863.3 2 unsym ketones
[CH,.0] 19066-23-0 Adamantytmethylether 831.0 860.2 11 unsym ethers
[Co HLN] J132-14-5 R 5-di-t-butylpyrazole 920.8 952.7 2 pvridines
[C. H--N-0:] 08Y-97-T val-feu 883.5 NE NE not estimated
C,H. N0 1 23NR-93-9 leu-val 883.5 NE NE not estimated
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Formula Reg No Base GB PA AS P AS » Reasons
[C“H:}N_‘O}] 22677-62-9 val-lys 924.3 NE NE not estimated
[C1H23N;05] 20556-11-0 lys-val 924.3 NE NE not estimated
| C1iH2404] 66226-75-3 CH;0[CH,CH,CH,0]:CH; 895.1 NE NE not estimated
[CyaHyl 259-79-0 Biphenylene 819.2 848.2 115 Rin(4/1)
[C\2HgN-] 92-82-0 Phenazine 908.3 938.4 8 pyridines +RIn2
[C,:HoNO] 5424-19-1 3-C¢H:CO-pyridine 902.3 934.1 2 pyridines
[C\:Hyo] 83-32-9 Acenaphthene 821.0 851.7 5.8 Rin(2/1)
[Ci-Hyol 92-52-4 Biphenyl 7829 813.6 5.8 RIn(2/1)
[C;-H 2N20s] 5932-30-9 3(5)-phenyl-5(3)-ethoxycarbonylpyrazole 867.8 899.7 2 pyridines
[Cy:H 4N ] 20734-56-9 N.N’-Dimethyl-1,8-naphthalenediamine 930.9 960.3 10
| C,-H,5C1 146558-43-2 a-t-butylstyrene,3-Cl 811.0 839.8 12 propene
[C2HsF] 146558-44-3 a-t-butylstyrene,3-F 809.9 838.8 12 propene
[CiaH el 5676-29-9 a-t-butylstyrene 830.3 859.2 12 propene
{C12H16N206] 362-43-6 2’,3"-O-Isopropylideneuridine 841.7 874.2 0 RiIn(1/1)
{C.H,60] 943-27-1 4-t-C Hy-C H;-COCH; 850.6 882.5 2 unsym ketones
[CaH40,] 22524-51-2 2.3.5,6-(CH;)4-C¢H-COOCH; 834.3 865.2 5 esters
[C12H)605) 26537-19-9 4-1-CHg-C¢H,-COOCH,; 836.2 867.1 5 esters
[C;-Hy3N] 40832-99-3 1-H-Azepine, hexahydro-}-phenyl 9258 956.6 5.6 (CH3;;N
[CaH5NOs) 56066-86-5 N,N,2.6-Tetramethylaniline 4-carboxylic acid, 913.0 945.4 0 anilines-restricted
methyl ester .
[CaHyg] 87-85-4 (CHj)6-Cs $36.0 360.6 26.4 86STO/XIA
[C},H,50] 1660-04-4 Adamantyimethyiketone 833.1 864.9 2 unsym ketones
[Cy:H,308Si] 107099-29-6 4-CH,0-C¢H,-C(Si(CH;);)=CH, 874.0 902.9 12 propene
[C2H,504] 711-01-3 Tricyclo{3.3.1.1*"Jdecane-1-carboxylic acid, 833.1 864.1 5 esters
methyl ester
[C H5Si] 120093-92-7 3-CH;-C¢H,-C(Si(CH3);)=CH, 839.4 868.3 12 propene
[CaH gS1] 17920-24-0 4-((CH,);S1)C¢H,C(CH;)=CH, 849.7 878.6 12 propene
[C-H 5Si] 40595-34-4 3-((CH;);S1)C¢H,C(CH,)=CH, 849.7 878.6 12 propene
[C.H 5S1] 94397-80-5 4-CH;-C¢H,-C(Si(CH3);)=CH, 848.1 877.0 12 propene
[C-HgN] 2217-07-4 C¢HsN(C;H;), 931.1 963.0 2 anilines
[Ci:HgN] 22025-87-2 (CH)2,NC¢H (t-C Hy) 9343 961.0 20 anilines
[C).Hy)NO] 3357-16-2 3-Pyrrolidino-5.5-dimethylcyclohex-2-enone 968.7 1001.2 0 RIn(1/1)
[C}:HgN3] 20815-36-5 ((CH;).N)>,C=N-(4-CH;-CH,) 10119 1044.3 0 Rln(1/1)
[C-HyN,0] 20815-35-4 ((CH;)-N),C=N-(4-CH,0-CHy) 1015.2 1047.7 0 Rin¢1/1)
[C12H1oNO4] 3887-13-6 he’xaglycine 950 NE NE not estimated
{C)-H:,0] 4789-40-6 2.5-di-t-butylfuran 863.9 894.7 5.8 Rin(2/1)
{C-H,,0] 90547-83-4 4-Ethylcamphor 8333 865.1 2 unsym ketones
[C):HaN] 6321-40-0 (CH,=C(CH;)CH,);N 949.4 980.2 5.6 (CH,);N
[C\:HuN] 3717-40-6 N.N-Dimethyladamantylamine 963.0 993.9 56 (CH)N
[C,:H,,NOJ 73495-63-3 3-Amino-tricyclo[7.3.0.0*%]dodecan-2-ol K95 A 97R0 o} Rin(1/1)
[C)-H:NO] 65115-73-3 3-(N.N-Diethylamino}-5.5-dimethylcyclohex-2- 968.7 1001.2 0 RIn(1/1)
enone
[Cy-H:N,] 18712-47-5 3.5-di-t-butyl-4-methylpyrazole 933.8 967.5 -4 pyridines-RIn( 1/2)
[C-H.:N.] 111665-18-1 i-methv]-2.5-di-t-butylpyrazole 037.1 970.8 —4 pyridines + Rin( 1/2)
[C}:H.N,04] 926-79-4 tetra-L-alanine 944.6 NE NE not estimated
[C)-HuN,] 71058-67-8 1.6-Diazabicyclo[4.4.4]tetradecane 916.3 O47.1 5.6 (CH;)3N
[C,:H-,0.] 17455-13-9 18-crown-6 909.5 967.0 -84 84SHA/BLA
[Cal1:=N] 102-82-9 (n-CyHy)N 967.0 998.3 5.6 (CHa)3N
[ C:HaiNs] 106376-39-4 Hydrazine, 1.2-dimethyl-1.2-dipentyl 946.4 977.2 5.8 Rin(2/1)
[C)-H.NL] 68970-09-2 Hydrazine. 1.2-bis(2.2-dimethylpropyl)-1.2- 947.1 977.8 5.8 RIn(2/1)
dimethyl
[C,-HNOP] 2622-07-3 OP(NIC,Hs)a s 942.2 974.7 0 Rln(1/1)
[C):HND 260-94-6 Acridine 940.7 972.6 2 pyridines
[Cy:H, 86-73-7 Fluorene 803.8 831.5 16 aromatics
{C,:H, O} 119-61-9 (C,Ha-CO 8325 882.3 9 sym ketones
[CiiHyoi 6H43-93-6 2-Methylbiphenyl 795.5 828.0 0 ?
[C.:H,-] 643-58-3 2-Methylbiphenyl 783.4 8159 0 7
[C,H.:) 01-81-3 C.H:CH-C.H: 769.5 802.0) 0
(C,H,y- 04-4-1%-60 4-Methy Iniphenyi 7854 817.9 0 b
[C H,.0P} 2129-89-7 CH4C H-PO 876.4 903.9 0 Rin(1/1)
[CiH-PI 1486-28-8 1C.HaCHaP 939.7 9721 0 Rin( /1)
[CHF 1463538454 a-1-buty Istvrene 3-CF. 802.2 3311 12 propene
[CH<F 22666-67-7 a-t-buts stvrene.4-CF: 796.5 825.3 12 propene
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{C3HgN-] 20734-57-0 N,N,N'-Trimethyl-1,8-naphthalenediamine 951.8 984.3 0 ?
[C3H,;ClO] 146558-40-9 a-t-butylstyrene,4-CH;0, 3-Cl 854.2 883.0 12 propene
[Ci3Hyg] 31006-98-1 a-t-butylstyrene,4-CHj 845.7 874.6 12 propene
[Ci3H,g) 146558-42-1 a-t-butylstyrene,3-CH; 838.5 867.4 12 propene
[C3H gN,] 84396-62-3 4-(1-adamantyl)-pyrazole 878.9 913.1 -58 Rin(1/2)
[Cy3H gN-] 92234-54-3 1-(1-adamantyl)pyrazole 922.4 954.5 2 pyridines
[C3H,50] 22666-53-1 a-t-butylstyrene, 4-methoxy 869.1 897.9 12 propene
[Cy3H4S] 146558-39-6 a-t-butylstyrene,4-CH»S 866.0 894.8 12 propene
[Ci3Ha N] 585-48-8 2,6-(t-C4Hy),-pyridine 951 982.9 2 pyridines
[C;HyN] 29939-31-9 2.4-(t-C4Hy),-pyridine 952.0 983.8 2 pyridines
[C3H;,NO] 13358-76-4 3-Piperidino-5,5-dimethylcyclohex-2-enone 968.3 1000.7 0 RIn(1/1)
{C,3H;,NO] 1502-00-7 1-adamantyl-CON(CH3), 917.6 949.4 2 amides
[C13HaaN,] 133835-18-4 (CH,):N-CH=N-(1-Ad) 1001.0 1033.5 0 Rin(1/1)
[C)3Hy;N] #177 Adamantyl-CH,N(CHj3), 947.4 978.4 5.6 (CH;)3N
[C)3Hy4N>] 69340-58-5 3,3,6,9,9-pentamethyl-2,10- 1006.9 1039.3 0 RiIn(1/1)

diazabicyclo{4.4.0]dec-1-ene
[C3HN:] 141665-20-5 1,4-dimethyl-3,5-di-t-butylpyrazole 947 R 979 A 2 pyridines
[C)3HasN] 75197-24-9 out-6H-1-Azabicyclo[4.4.4]tetradecanc 864.5 897.0 0 RIn(3/3)
[C3H1N] 66922-18-7 2,6-Di-t-butylpiperidine 960.1 992.5 0 estimate
[C3Hyo) 85-01-8 Phenanthrene 795.0 825.7 5.8 Rin(2/1)
[Callio] 120-12-7 Anthracene . 816.6 877.3 5.8 Rin(2/1)
[C1sHa) 530-48-3 (C¢Hs),C=CH, 856.9 885.7 12 propene
[CsH|aNs] 75863-17-1 15,16-diazatricyclo[8.4.1.13%]hexadeca- 951.4 983.8 0 ?

1.3,5.7,9,11.13-heptaene
[CisHys) 103-29-7 C¢H;(CH,),CeHs 774.1 801.8 16 toluene
[CisHys) 5325-97-3 1,2,3.4.5,6,7.8-Octahydrophenanthrene 815.5 846.2 5.8 Rin(2/1)
[CsHs) 1079-71-6 1,2,3.4,5.6,7.8-Octahydroanthracene 814.7 845.4 5.8 Rin(2/1)
[C4H gNA] 20734-58-1 N.N.N’ N'-Tetramethyl-1,8-naphthalenediamine 995.8 1028.2 0 ?
[CsHag] 146558-41-0 a-t-butylstyrene,3,5-dimethyl 845.5 874.3 12 propene
[C3HaoN2O5] 3918-90-9 phe-val 893.6 NE NE not estimated
[C,4HyN-04] 3918-92-1 val-phe 909.0 NE NE not estimated
[C,sHaN-04] 3061-91-4 val-tyr 909.0 NE NE not estimated
{C)3HN>O4] 17355-09-8 tyr-val 893.6 NE NE not estimated
[CsHaaN] 16245-79-7 4-(n-CgH,7)CsH NH, 862 894.5 0 86SUN/KUL
[CsHa3N;04] 18861-82-0 heptaglycine 980.6 NE NE not estimated
[CsHaNs] 151328-46-0 (CH;),NC(CH;)=N(1-Ad) 1018.4 1050.8 0 Rin(1/1)
[C4H504] 33089-36-0 21-crown-7 >910 NE NE not estimated
[C3HagN] 64326-83-6 1-Methyl-2.6-t-butylpiperidine 980.3 1011.1 5.6 (CH,);N
[CsHyal 779-02-2 9-Methylanthracene 865.8 896.5 5.8 Rin(2/1)
[CisHin) 613-12-7 2-Methylanthracene 855.1 887.5 0 Rin(1/1)
[CsH:Fe-03] 76722-37-7 [(CsH)(CO)Fe]s(u-CON u-C=CH,) 949.4 981.8 0 Rin(1/1)
[CisH}aNs] 1145-01-3 3.5-diphenylpyrazole 912.7 946.3 -38 pyridines +Rin( 1/2)
[CsHye) 34403-06-0 3-CH;-C¢H,(CH,),C¢Hs 801.0 833.5 0 ?
[CsH ] 1081-75-0 C H(CH.,C H: 787.6 820.1 0
[CysHaN-] 95935-55-0 9.5-metheno-5H.7H-pyrimido[ 1 .6-2:34- 898.7 931.1 0 ?

a’ Jbisazepine )
[C,:H,-0OP] 2959-75-3 i-C;H,(C4H;5)-PO 876.4 908.9 0 Rin¢1/1)
[C:sH <] 189 81.0 1 -1-Dimethyi-7-isopropylazulene 930 A 9R13 | 0 RIn¢ /1)
[C<Hay) 15181-11-0 1.3-di-(t-C4Hq)-5-CH;-C Hy 826.0 853.7 16 aromatics
[C<H:=N:O,] 10183-34-3 penta-L-alanine 962 NE NE not estimated
[CieHo) 206-44-0 Fluoranthene 800.9 828.6 16 aromatics
(CioHin) 129-00-0) Pyrene 840.1 869.2 1.5 Rin(4/1)
[CieH ;N5 19311-79-6 I-methyl-3.5-diphenylpyrazole 927.0 958.9 2 pyridines
[CiH:NA] 95935-56-1 10.5-metheno-5H-bisazepino[ 1.2-d:2".1"- 930.1 962.6 0 ?

¢l 1 4]diazepine.7.8-dihvdro
[CH ). 2919-20-2 4-CH.CH,1,C=CH. 8714 900.2 12 propene
[CL LN 95%64-13-4 15 16-diazatricyelo[8.4.1.17 Jhexadeca- 9519 9844 0 7

1.3.3.7.9.11.13-heptaene. 1 5.16-dimethy|
[C.H. 1083-36-3 C,HaCH11.C Hs 779.8 822.0 -3 SOMAU/MHUN
{C\H;.,0P] SOSY8-35-7 -C,H(C H:-PO 876.4 908.9 0 Rin¢ 1/1)
[C,H2 N0 24587-37-9 val-trp 909.0 NE NE not estimated
[C, HANO. 38416-68-1 octaglyeme 990.7 NE NE not estimated
[CH--N] 24909-76-4 N.N-Dimethylhenzenamine 2 4-di-t-buty] 9424 973.3 5.6 (CH;:N
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{C,-Hao] 1718-50-9 CoHs(CH,)sCeHs 7824 824.7 -33 80MAU/HUN
[C-HNa] 95935-57-2 11,5-metheno-5H.7H-bisazepino[ 1,2-a:2" 1 '- 942.0 974.5 0 Rin(1/1)
d][1.5)diazocine.8,9-dihydro
[CisHi2] 218-01-9 Chrysene 810.1 840.9 5.8 Rin(2/1)
[CsHial 92-24-0 Tetracene 876.5 905.5 11.5 Rln(4/1)
[|CsHial 217-59-4 Triphenylene 791.2 819.2 14.9 RIn(6/1)
[C\sH sAs] 603-32-7 (CeHs)3As 876.4 908.9 0 Rin(3/3)
[ C 3H}5AsO] 1153-05-5 (C¢Hs);As0 876.4 906.2 9.1 Rin(3/1)
[CisHsN] 603-34-9 (C¢H;s):N 876.4 908.9 0 Rin(3/3)
[CsH;sOP] 791-28-6 (C¢H;s);PO 876.4 906.2 9.1 Rin(3/1)
[CisHsP] 603-35-0 (C¢Hs)sP 940.4 972.8 0 Rin(3/3)
[C\H5PS] 3878-45-3 (CgH;s):PS 876.4 906.2 9.1 Rln(3/1)
[CsH,sSb] 603-36-1 (C¢H:);Sb 813.1 8455 0 Rin(3/3)
[Ci3Haa] 1087-49-6 C4Hs(CH,)6CeH; 783.8 826.1 —33 8OMAU/HUN
[CgHa] 21072-42-4 trans-1,4-diphenylcyclohexane 7717 804.1 0 ?
{CH1eNJ) 120789-29-9 12,5-metheno-SH-bisazepino[ 1,2-a:2,1'- 940.2 972.6 0 Rin(1/1)
d}{1.5]diazonine,7,8.9,10-tetrahydro
[CigHag) 1460-02-2 1,3,5-(t-C4Hy);-CeH, 8223 848.8 20 1,3,5-Me;C H;
[CysH12NO;] 111652-29-0 hexa-L-alanine 981.3 NE NE not estimated
[C4H35N-0] 153841-62-4 gly-lys-lys-gly-gly 1008.4 NE NE not estimated
[CisH3sN70¢] 153841-63-5 gly-lys-gly-lys-gly 1010.8 NE NE not estimated
[C,xH35N70¢] 153841-64-6 lys-gly-gly-gly-lys 1026 NE NE not estimated
[C9HN,] 123524-78-7 13,5-metheno-5H.7H-bisazepino[ 1,2-2:2".1'- 961.8 994.3 0 ?
d]{1,5]diazecine,8.9.10,11-tetrahydro
[CaH,»] 198-55-0 Perylene 859.6 888.6 11.5 Rln(4/1)
[CagHao] 4493-23-6 dodecahedrane 817.5 843.8 20.6 RIn(60/5)
[CyoHul 128484-66-2 trans-1,4-dibenzylcyclohexane 773.3 805.7 0 ?
[CaoHaNs] 123524-79-8 14,5-metheno-5H-bisazepino[1.2-a:2",1'- 946 978.5 0 Rin( /1)
d){1,5]diazacycloundecine,7,8,9.10,11,12-
hexahydro
[CaoH32N,0] 76960-32-2 decaglycine 1004.6 NE NE not estimated
"CyHan] 82400-17-7 Methyldodecahedrane 823.1 855.6 0 ?
1C,Hy0] 38256-01-8 (1-adamytyl),CO 862.4 894.3 2 unsym ketones
[CaH30S] 73509-04-3 (t-adamantyl).CS 832.4 912.1 9 sym ketones
{CaaHya] 191-24-2 1,12-Benzoperylene 845.2 876.0 5.8 Rin(2/1)
(CsH,y) 213-46-7 Picene 820.6 851.3 5.8 Rin(2/1)
[CyHay] 77387-50-9 1.16-Dimethyldodecahedrane 844.0 876.5 0 ?
[Ca4Hy4] 191-07-1 Coronene 835.0 861.3 20.6 Rin(12/1)
[C2Hss04] 3055-97-8 C,:Ha5(OC,H,);0H 9.40.3 1006.7 —-113.9 93LIN/ROC
[Ceol 99683-96-3 buchminsterfullerene 827.5 NE NE not estimated
[C-) 115383-22-7 [5.6]Fullerene-C-, 8275 NE NE not estimated
[Ca0) 1305-78-8 Ca0 1162.3 1190.6 14 89GUR/VEY
[cl] 22537-15-1 Cl 490.1 513.6 30.1 S(HS)-S(Ch
[CIH) 7647-01-0 HCI 530.1 556.9 19 STHsS1-STHCl)
[CILi] 7447-41-8 LiCl 800.5 827 20 linear-to-bent est.
[Co] 7440-48-4 Co 719.8 742.7 32 rot est (0.116)
[cr] 7440-47-3 Cr 768.4 791.3 32 rot est ((L117)
[CsHO] 21351-79-1 CsOH 1092.2 1117.9 226 T0DZI/KEB
[Cs:0] 20231-00-9 Cs,0 14122 14429 5.8 Rin(2/1)
[Cu] 7440-30-8 Cu 6324 655.3 2 rot est (0.117)
[F] 14762-94-8 F 315 340.1 25 StOHI-S(F)
[FH]} 7664-39-3 HF 456.7 184 17.3 QTEAS/SMI
[FO] 12061-70-0) OF 482.2 508.7 20 linear-to-hent est.
[F.] 7782-41-4 F. 3055 332 20 lingar-to-bent est.
[F-0-S] 2699-79-8 F-SO- S80.5 605.5 25 93SZU/MCM
{ F:HOSI]| J1419-78-2 SiF:OH 611.5 641.9 7 CH.OH
{F.N1 EFE KBRS NE: 3386 S68.4 9.1 Rint3/1)
{F.0P) [ 3478-20-1 OPF: 664.2 694.0 9.1 Rint3/1)
[F.P| 7783552 PF: 662.8 695.3 0 Rinc1/1)
| F.Sij TINR-01-1 SiF; 476.6 502.9 20.6 Rin(12/1)
{F.S) 2551-02-4 SE. S50 5753 26.4 Rin(24/1)
[Fe} T439-89-6 Fe PRI 754 2 rot est (0.117)
(FeO} | 343.25-1 FeO ¥80.5 907 20 lincar-io-bent est.
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[ GeH,} 7782-65-2 GeH, 687.1 7134 20.6 Rin(12/1)
[HI} 10034-85-2 HI 601.3 627.5 21 HBr

[HKO] 1310-58-3 KOH 1075.4 1101.8 20.4 average

[HLi1) 7580-67-8 LiH 996.4 1021.7 24 88DIX/GOL
[HLiO] 1310-66-3 LiOH 972.1 1000.1 149 70DZI/KEB
[HNO;,] 7697-37-2 HNO, 7315 751.4 42 94CAC/ATT
[HNSI] 14515-04-9 SiINH 819.0 853.2 -5.8 Rin(1/2)
THN,) T782-79-8 HNNN 723.5 756.0 0 Rin(1/1)
[HNa] 7646-69-7 NaH 1070.6 1095 27 88DIX/GOL
{HNaO] 1310-73-2 NaOH 1044.8 1071.8 18.2 TODZI/KEB
[HOSi} 71132-80-4:b SiOH at O 700.1 7326 0 ?

[HOSi) 71132-80-4:a SiOH at St 7428 775.3 0 Rin(1/1)
[HOSi] 97402-81-8:2 HSiO at O 777.5 810 0 Rin(1/1)
[HOSI] 97402-81-8:b HSiO at Si 602.5 635 0 Rin(1/1)
[HOSr] 12141-14-9 SrOH 981.6 1019.4 - 18

[HO5] 3170 83-0 HOL» 627.5 660 0 b

[HP] 13967-14-1 PH 639.6 670.3 5.8 Rin(2/1)

{Hal 1333-74-0 H, 394.7 4223 16.3 97EAS/SMI
[H>N] 15194-15-7 NH, 742.0 7734 34 Rin(3/2)
[HaN.) 3618-05-1 HN=NH 7723 803 5.8 RIn(2/1)
[H.N;0,] 7782-94-7 H,N-NO, o 7250 757.4 0 ?

{H,0] 7732-18-5 H,0 660.0 691 5 AUE: 97EAS/SMI
[H,08i] 83892-34-6 HSIOH at Si 807.5 340 0 ?

[H,08i] 22755-01-T:a H.S$i0 at O 808.5 841 0 7

[H,0S8i] 22755-01-7:b H.SiO at Si 295.5 328 0 Rin(1/1)
[H,0] 7722-84-1 H.0, 643.8 674.5 58 Rin(2/1)
[H.0,8) 7664-93-9 H.S0, 666.9 699.4 0 7

{H.P] 13765-43-0 PH, 675.7 709.2 -3.4 Rin(2/3)
[H.S] 7783-06-4 H.S 673.8 705 43 S(PH,)- S(HAS)
[H.Se] 7783-07-5 H.Se 676.4 707.8 3.8 S(AsH,)-S(H:Se)
[H.Si) 13825-90-6 SiH, 804.1 839.2 -9.1 RIn(2/6)
[H.Te] 7783-09-7 H,Te 704.5 735.9 38 HaSe

[H:N] 7664-41-7 NH, 819.0 853.6 ~6.4 97EAS/SMI

[ H;08i] 113648-09-2:a H.SiOH at O 705.5 738 0 ?

[H:0Si} 112648-09-2:b H.SiOH at Si 556.5 589 0 ?

[H.08i] 81429-20-1 H:Si0 at O 667.5 700 0 ?

[H;0:P] 10294-56-1 H:PO: 788.8 821.3 0 0

[H:P) 7803-51-2 PH, 750.9 785 -5.6 S(SiH-S(PH)
CHLNL] 302-01-2 H.NNH, 822.4 8532 58 Rln(2/1}
[H,0S1) 14475-28-8 H;SiOH at O 713.9 746.4 Q Rin{(1/1)
[H,5i] 7803-62-5 SiH, 6134 639.7 0.6 Rint12/1)
[H,0Si.] 13597-73-4 H,Si0SiH 718.3 749 5.8 Rint2/1)

[He] T7440-59-7 He 148.5 t77.8 : 10.5 S(H.1-S(Hel+Rin2
i [4362-44-8 { 5835 608.2 26 S(HD-S(
{K.0] 12136-45-7 K.,O0 1311.8 13425 5.8 RIn(2/1)

[Kr] 7439-90-9 Kr 1024 4246 344 S(HBr)-S(Kr)
[Laj 7439-91-0 La 991.9 1012 38 ot est {0.17)
(Lisl 14452-59-6 Lis 1133.1 1162 12 83DIX/GOL
[Li.0) 12057-24-8 Li-O 11753 1206 58 RIn(